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THE PROBLEM: 


seal rotary pump handling wide range fluid viscosities, pressures and temperatures 


These pumps are performing dependably hundreds from 28” psi, and from 8000 rpm. This 
different hydraulic applications. They handle any only one the thousands ways which C/R 
fluid with lubricating 180 Seals and engineering are solving difficult sealing 
gph, and maintain high volumetric efficiency even problems throughout industry. C/R engineers can 
with low viscosity fluids. This particular pump also help you, too—especially where critical conditions 
carries Underwriters’ Laboratories approval for use exist. letter telephone call will get them started 
oil burners. For dependable sealing, C/R’s Type for you. Write for your copy the catalog, 
HMS Seal was chosen. performs effectively OIL SEALS.” 


More automobiles, farm and industrial machines rely C/R Oil Seals 
than any similar sealing device. 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


1237 ELSTON AVENUE CHICAGO 22, ILLINOIS 
In Canada: Manufactured and Distributed by Chicago Rawhide Mfg. Co. of Canada, ltd., Hamilton, Ontario. 
Export Sales: Geon Inter nal Corp., Great Neck, New York 


c/® propucts: C/R Shaft and End Face Seals ¢ Sirvene (synthetic rubber) molded pliable 
parts e¢ Sirvis-Conpor mechanical leather cups, packings, boots « C/R Non-metallic Gears 


¢ 
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What? Air Automates 
the Extra, Extra-Dry Martini! 


The ready mixed Martini may never 
come this but... 


bruise the Maybe you subscribe 
the idea only fog Vermouth maybe you like 
yours four-to-one. But, came bottling this vogue- 
ish mixture, the circuit here could certainly it. Mean- 
while gives fanciful way show you how you can 
easily create all air circuit that does continuous 
sequence timed operations using valves that can 
both operated and sequenced air. Every time the 
conveyor stops, triggers the circuit. 


SEQUENCE OPERATION 


Conveyor indexes, opening cam valve 
(A). This introduces air valves (B) and 
(C) which begin timing out. Vermouth 
atomized Vermouth nozzle, cylinder 
expels measured amount gin through AIR 
master valve (D) which has been opened SUPPLY 
air from the outlet valve (C). 


Valves (B) and (C) time out and close, 
stopping liquid flow. 


Conveyor indexes again. 


OPERATING VALVE CO. 
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Triggering one operation with another and 
timing the operating periods—all with air— 
may save the day for you. 


The same air involved the main operation can also 
pilot these valves. What’s more these valves can pre- 
set wait out time delay before operating, operate 
for self-measured time. Using them you can create 
unlimited all-air automation systems which could just 
turn the trick where you wish avoid electricity, 
want stick with just one power medium. 


VERMOUTH 


STRAIGHTWAY 
NORMALLY 
CLOSED 


114 East Golden Gate Detroit Michigan 
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GIN 

NORMALLY OPEN NORMALLY OPEN 


TYPICAL NI-VEE 


75000 
65000 
55000 
45000 
x 
35000 
25000 
15000 
0 
5000 


NI-VEE 


PRESSURE TIGHT PARTS 


W W 

NI-VEE NI-VEE 


NI-VEE 


RONZE PROPERTIES 


TEMPER 
hours 
575°F. 


HEAT TREATED 
hours 

water quench, 
hours 
600°F. 


SEIZURE RESISTANT BEARINGS 


Y.P. 25,000 TEMPER 
Y.P. TEMPER 


20,000 
Y.P. 18,000 


NI-VEE 


high-performance bronzes 


These versatile alloys provide 
range properties that satisfies the 
requirements most copper-base castings 


The chart shows the range tensile 
properties the five bronzes 
and indicates the types castings 
made with these alloys. 

you can see, you can satisfy the 
majority your specifications for 
quality copper-base castings from 
among these five versatile Ni-Vee 
materials. Their “As mechan- 
ical properties especially yield 
ble and leaded bronzes and red 
brasses. 

The chart also shows what simple 
heat treatment does step their 


properties. Bear mind that values 
taken from the chart are typical. 
practice, higher values can 
obtained. 


Ni-Vee extras 
You can expect superior perform- 
ance from all five Ni-Vee bronzes. 
For example. Ni-Vee and 
(the leaded group) can used for 
castings all three classifications 
shown. Ni-Vee provides extreme 
strength. Ni-Vee gives you ex- 
treme resistance against galling 
seizure. The low zinc group (Ni-Vee 


and show little tendency 
dezincify, insure top-notch resis- 
tance stress corrosion. All five, 
have the excellent general 
corrosion resistance copper rein- 


course, 


Helpful booklet gives complete 
information Ni-Vee bronzes 
“Engineering Properties and Appli- 
cations Ni-Vee Bronzes” 
tables composition, charts de- 
formation, friction, fatigue, elevated 
temperature service, electrical resis- 
tivity, wear and other engineering 

data. Write for your copy today. 


covers 


*Registered trademark 


THE INTERNATIONAL NICKEL COMPANY, INC. 


‘ INCO 0 


BRONZES 


NICKEL ALLOYS PERFORM BETTER LONGER 
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HIGH STRENGTH PARTS 
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new LORD BTR mountin 


TRANSMISSIBILITY IN 
OF IMPRESSED AMPLITUDE 


FREQUENCY IN C.P S 
Transmissibility curve for new Lord BTR 
Mountings exhibits discontinuities. Above 


550 c.p.s., transmissibility below 1%. 


LOAD IN POUNDS 


DEFLECTION IN INCHES 


Non-linear axial and radial 
curves show smoothly increasing shock ab- 
sorption characteristics BTR Mountings. 


for airborne electronic equipment 


Lorp announces new series vibration control mountings for the 
protection airborne electronic equipment. They incorporate 
new Broad Temperature Range 
combines performance-proved elastomeric advantages with extreme 
environmental resistance. 

BTR Mountings provide excellent all-attitude vibration isolation 


frequencies 2000 under steady-state accelerations and 


transient shock conditions with standing waves, distributed 
tem responses Broad temperature operation 
possible since transmissibility and resonant frequency remain 


constant from 300°F. 

BTR elastomer combines three functions: load carrying, 
damping and snubbing. resists oil and ozone, has high tensile 
strength, high tear resistance and good flex life. 

new mountings are designed three basic HT1 
and HT2—for loads from pounds per mounting. 
Specification MIL-C-172B mounting hole configurations provide 
maximum interchangeability standard military equipment. 

For further details the new BTR Mountings, consult your 
nearest field engineer, contact the Home Office, Erie, Pa. 

FIELD ENGINEERING OFFICES 


ATLANTA, GEORGIA . CEdar 9247 DAYTON, OHIO - BAidwin 4-8871 
BOSTON, MA HAncock 6.9135 DETROIT, MICH. - TRinity 4-206 
CHICAGO, ILL. - Michigan 2-6010 KANSAS CITY, MO. - WEstport 1-0138 
CLEVELAND, OHIO - SHadyside 9.3175 LOS ANGELES, CAL. - HOllywood 4.7593 
DALLAS, TEXAS - Riverside 1 -339 NEW YORK, Circle 7.3326 


PHILADELPHIA, PA PEnnypacker 5 - 3559 


Canada — Railway & Power Engineering Corporation Limited 


LORD MANUFACTURING COMPANY ERIE, PA. 
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provide excellent 
all-attitude 


vibration control 


withstand extreme 
environmental 


conditions 


designers 


bonded 
rubber 
products 
since 1924 
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NEW VALVE FOR THE 


Market 


250 four-way air valves and inch pipe sizes. 


$75.00 


4-way incl. Solenoid 


*3-way, shut-off and 
smaller sizes are com- 
parably less. All 
prices less the usual 
trade and quantity 
discounts. 


WHERE WHY HOW 


(the 


This re-design our proven 250 air valve 


Oil gets contami- 
Pressure Sealing surfaces constant, 
tesung in intimate contact, dirt cant 


Castings (not criti- 


cal dirt) reduced 


the operating advantages 


' 
ugged valve has been Maintenance 
ced one iota! (Leakproof) 
Hydraulic versus spool valves Positive shut off internal 
same non-corrosive construction work feed which cause over- port port leakage and 
throughout eliminates failures apparatus demand course, external leakage 


hydraulic system 


Saving auxiliary equipment 


! 
! 
! 
! 
i 
! 
Machine tool Maintaining safe 


same long wearing leak-proof chucking holding pressure such pilot operated 

metal metal clamping (leakproof) check valves 

Seal’ design is not sensitive to No spools or poppets ob- 

airt, Cc mf ensates for wear. door openers | flow capacity ) ; Structing full, roun ow 
passages 

same installation savings Shear-Seal valves have full 
cause oilers filters are Better performance flow, are leakproof, not 

Lower manufac- Low priced, less auxiliary 

Only the exterior has been modified tailored the spe- turing costs equipment and labor cost. 

cial preference the Original Equipment Manufacturers you Valves don’t stick, saving 

° 

and, result, costs and prices have been substantially build Reduce service coil burn-out; stay leak- 

reduced problems proof indefinitely, seals are 


wear compensating 


for bulletin 5000 
includes de sign specs Write for Catalog 58-59 
CONTROL VALVE valves 


5125 ALCOA AVENUE LOS ANGELES 5125 ALCOA AVENUE LOS ANGELES CALIFORNIA 
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Harbor was attacked, our Malayan rubber was shut off 
and synthetic rubber became front-page news. 

Rubber today, natural synthetic, still 
portant part our daily lives. Whether the form 
cushion for bearings (see page 96) bladder large 
enough raise the sunken Andrea Doria, use more 
and more elastomers through the vears. 


Time Eat 


Ask the man the street who Robert Teller and 
few could correctly identify him—far more would know 
the world-renowned gambler, Nick the Greek. Why 
gambler receives more recognition than scientist part 
the social problem that will have appreciated 
fore America can turn more young people toward scien 
tific fields. Anyway, gamblers well men 
have been around long, long time. But find one man 
who was both professional gambler and scientist 
indeed rarity. 

John Montagu was such man. lived England 
during the 18th century and kept himself mainly behind 
the card table. his London mansion card session 
was always progress—with time off only noon and 
the evening for his guests eat. Finally thought 
way feed his friends without stopping the card 
game. pla ing meat, watercress 
between two slices bread, the players could eat with 
one hand while holding cards the other. This method 
eating was not exactly original. 
and highwaymen had developed similar methods eat 
ing, but credit for the quick repast has been given 
gambler John Montagu, fourth Earl Sandwich. 

Even design, construction has found 
place. article page gives important design 
formation facings—the that encloses struc 
tural sandwich 


The Great Stone Faces 


‘Too little civilization lasts into tomorrow and tomorrow 
strangely the enemy today Gutzon Borglum. 


the Black Hills South Dakota stands impressive 
Mount Rushmore National 
Washington, Jefferson, Lincoln and ‘Teddy Roosevelt 
Impressive the memorial today, more impressive was 
the actual feat carving the granite mountain. 1923, 
Dr. Doane Robinson, State Historian South Dakota, 
presented the idea State and Federal officials. His plan 
was accepted and American-born sculptor Gutzon Borg 
lum was called handle the project 

the summer 1927, Borglum began preparing 
plaster-of-Paris models. Then, with between and 
men, blasted and air-drilled the mountain rock 
within inches final carving depth. One problem was 
getting men safely and down the mountain wall 
Borglum devised sling with cable attached it. Each 
man was assigned number and would have himself raised 
the cliff. telephone, the boy would relay instructions 
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the winch houses where other men would 
control the cables. 

Although most the rock was blasted the final 
10% had carefully drilled air. (For current 


1941, Borglum died and work the monument stopped. 


been finished would have included carved 


tablet shaped the form the area that made the 


Louisiana Purchase, and itinuing 500-word history 
vritten former President busts were 

Successful Failures 

No statist wailabl ving often a g | 
dea was shelved for lack coura 
know, er, that xperiments been 
idered failures, then forgotten, when actually 
had reached his objective. 
tried duce synthetic diamond pla ing 
carbon molten iron, then suddenly cooling the 


Within the hard iron crust, found microscopic col 


less crystals which discarded. couldn’t dia 
monds, they were too small. 1906, 
Sir William Crookes reported similar way pro luce 
diamonds, yet nly last that 
General Electric Co. announced first 
116 using heat and 
noth b p ld I t of t lal it 
1912 announced material for new gun-barrel 
black powder, and several gun manufact cam 
him holding what called stain] 
It’s ironical that stainle istings in the f 1 of 

raft-engin hroud rings mstantly wing 
Ove H Bro | lal t st | castings in 


~ 
Be AS 

q 


moves. 
Brake 


_ 


offers greater 
dependability! 


The revolutionary DLM brake will serve effec- torque output, regardless drum rotation. 


tively with variety equipment. has already Simpler! Only parts, with shoes 


proved its value control parking brake, and 
used various sizes trucks, busses, machin- 
ery, farm equipment, cranes, shovels, hoists, golf 
buggies, lift trucks. 


Highly Efficient! The DLM brake basically 
self-energizing two-shoe brake which both shoes 
are more efficiently utilized produce the same 
amount work—give equal forward and reverse 


For every industrial, agricultural or automotive 
application where braking required! 
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and springs. Lubrication not required. inter- 
nal adjustment necessary. Enclosed design guards 
against entrance foreign matter and requires 
only minimum maintenance. 

Lighter! More Payload Advantages! Improved 
Timken-Detroit design using lightweight fabri- 
cated steel shoes and brake supports saves many 
pounds over heavier, more costly brakes. 


Rockwell Spring 
and Co. 


BRAKE DIVISION 
Ashtabula, Ohio 


‘ 
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spacemaker cylinder 


Quality Engineered 


give quality results 


with Extras 
Extra Cost! 


You get more—much more—when you specify 
and use any complete line 
Spacemaker cylinders. The Spacemaker 
engineered give you better, more accurate, 
and longer service—offers, exclusively, many 
that are 

EXTRA COST! 


Designed eliminate tie-rods, providing 
greater strength saves reduces 
manhours and costs all push-pull-lift 
operations. OFF SHELF DELIVERY wide 
METAL PISTON ROD SCRAPER NEW MAS- 


range styles and capacities, with 64,000 
combinations. Write for catalog 56-2 
with complete engineering details. 

The Tomkins-Johnson Jackson, Mich. 


TOMI 


SEE BOOTH 1423 
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- Standard at No Extra 
Cost! 


NEW CUSHION FOR 
AIR . . . Standard at No Extra 
Cost! 


CHROME PLATED CYLINDER 
BORES AND PISTON RODS... 
Standard at No Extra Cost! 


ONE PIECE PISTON Stand 
ard at No Extra Cost! 


TER CUSHION FOR HYDRAULIC 
USE . . . Standard at No Extra 
Cost! 


NO TIE-RODS TO STRETCH ... 


STREAMLINED DESIGN .. . Oil 
Pressure to 750 P.S.l.—air to 200 
P.S.1. Standard at No Extra Cost! 


FORGED SOLID STEEL HEADS 
. Standard at No Extra Cost! 
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This nylon fast-idle cam made Chicago 
Molded for Holley offers less friction, and resists 
wear better than cams low carbon steel. 
Furthermore, injection-molding nylon elim- 
inates three operations hardening, stamping, 
assembly production savings more than 
fifty percent. 

Holley able change the cam design with- 
out obsoleting the entire mold. because 
Chicago Molded designed unique multiple- 
cavity mold made with removable sections. This 
permits easy changes the number and sizes 


the ratchets with very little expense, when 
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Many models of Ford Motor’s Lincoln, Mercury and Edsel are 
equipped with latest-type Holley automatic carburetors. In inset 
photo, choke housing has been pulled away to show the molded 
nylon fast-idle cam as assembled. 


the basic part redesigned. 

Designing and making molds that cut costs 
and allow for low-cost changes specialty 
Chicago Molded’s engineering staff. Why not 
find out they can cut your costs? Ask, too, for 
free subscription Plastics Progress the 
data-packed magazine new developments 


plastics. Write: 


CHICAGO MOLDED 


PRODUCTS CORPORATION 
1032 North Kolmar Avenue, Chicago 51, Illinois 
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SELF-ALIGNMENT 
because the lubricated, spheri- 
cal outer ring is free to align 
any direction. Full load ca- 
pacity always maintained re- 
misalignment. 


POSITIVE PROTECTION the 
rolling elements from moisture, 
dust and dirt is provided by 
self-aligning 
from housing to inner ring 
Large grease reservoir prolongs 
lubrication intervals. 


SEAL AND 


Series 200 and 
300 ball bearings 
That’s why grease stays 
in, dirt out these 
LINK-BELT bearings 


compensate for supports and shafts that mis- 
align service for unavoidable inaccuracies 
mounting—Link-Belt offers self-alignment 
ball bearings. And protect that vital feature 
against dust and dirt, Link-Belt provides effective 
seals that align along with rolling elements. 


Self-alignment standard throughout 
most complete line ball and roller bearings— 
pillow blocks and flange, flange cartridge, cartridge 
and take-up units. Ask any one Link-Belt 
offices for Book 2550. 
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ball and roller bearing 


Machinability Magnesium 
Cuts Production Costs 


machining means faster machining, less wear tools, lower costs 


Designers working today’s highly 
competitive markets are finding more 
important than ever consider pro- 
duction costs when they’re selecting 
materials. Magnesium alloys offer much 
needed economies this respect. 
fact, few other structural 
versatile and easy work with 
production operations. 


metals are 


machining, for example. 


nesium alloys permit machining opera- 


excellent characteristics mag- 


tions extremely high speeds—usually 
the maximum obtainable speeds 


MAXIMUM OPERATING SPEEDS 


machine tools can be utilized in machining 


magnesium. 


modern machine tools. Heavier depths 


cut and higher rates feed than are 
used other metals are possible when 
machining magnesium. The life high 
steel cutting tools when machin- 
ing wrought magnesium is equal to the 
life carbide tipped tools when ma- 
chining other metals! 


lightness, 
easy, efficient handling large parts, 


Magnesium 


plus excellent machining characteristics 


duction costs. 


TURNING AND BORING. wide range 
cutting speeds, feeds and depths cut 


are possible turning and boring mag- 
nesium. Rough cuts vary from 300 
fpm, 0.100 ipr and depth 
5,000 fpm, 0.010 ipr and deep. 
Finish cuts may vary from 300 fpm, 
0.025 ipr and 0.100 inches 5,000 
fpm, 0.003 ipr and 0.050 inches. 


machining 
magnesium 


MILLING. The outstanding 
characteristics 
used full advantage milling oper- 
ations. Heavy feeds and milling speeds 
9,000 fpm remove the metal 
rapidly with excellent 


DRILLING. The maximum 
standard drilling equipment 
utilized the fullest extent. Speeds 
used commercial shops other 
metals are 400 fpm, but speeds 
2,000 fpm can used with 
magnesium. 


SAWING. Magnesium readily cut with 
band, circular, hand power hack 
saws. Because the low cutting pres- 
sure, larger cuts can taken per tooth 
than are possible with other metals. 


AUTOMATIC SCREW MACHINE WORK. 
truded magnesium screw machine stock 
available all common sizes and 
shapes. usually costs less cost- 
per-part basis than other metal 
except steel. The use magnesium 
permits feeds much 50% 75% 


any 


higher than those used with brass. 
Magnesium causes less tool wear, 
which lowers tool cost and reduces 


machine down time. 


often possible reduce part costs 
because the low power consumption, 
the high feeds and speeds and the ex- 
cellent surface finishes that result from 
using magnesium. The light weight 
the metal exerts less wear spindles, 
belts especially 
quick changes speed are involved. 


where 


MACHINING MAGNESIUM, 60-page handbook, discusses all methods 
machining mentioned above. Also includes tables speed, feed and 
depths cut, basic information magnesium properties, tool design and 
safe procedures. For your copy, contact the nearest Dow office or write THE 
DOW CHEMICAL COMPANY, Midland, Michigan, Department MA 1453V. 


YOU CAN DEPEND 
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TAPPING AND THREADING. Threads 
which are not held close tolerances 
may tapped magnesium alloys 
with standard taps. Threads may 
chased magnesium alloys the rate 
1,000 feet per minute. 


GRINDING AND POLISHING. Finish grind- 
ing magnesium often unnecessary 
inasmuch finishing cuts give ex- 
tremely accurate and smooth surfaces. 
Rough grinding, however, widely 
used foundry clean-up and for re- 
from castings and 


moving flash die 


forgings. 


Polished surfaces any desired quality 
are easy obtain magnesium. Sur- 
face irregularities are removed readily 
polishing operations. High lustre 
surfaces articles plated used 
for decorative purposes 
duced buffing. 


pro- 


all other machining operations, such 
shaping and planing, reaming, coun- 
terboring and filing, the advantages 
magnesium also pay off terms 
faster production, lower costs and less 
tool wear. Thousands metalworking 
shops are efficiently and safely working 
with magnesium every day. Why not 
consider magnesium for the products 
parts working with now? 


RELATIVE 
METAL POWER REQUIREMENT 
1.0 
cast aluminum ............ 1.8 
3.5 
rolled aluminum ..... 5.0 
6.3 


RELATIVE POWER required 
ferent metals under the 
shown this 
power required). 


to machine dif- 
same conditions is 


comparison (1.0 lowest 
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Save 27% more 


q 
s BORE OPERATING OPERATING PRICE OVER STANDARD §f 
1500 25 27% 
2'2 1000 15 28% 
800 1200 37% 
800 1200 43% 

500 800 50% 
> 

Not Available 


HYDRAULIC 


INDER 


Model Line for 3000-5000 psi service. 
SEAL FAILURE MEANS CYLINDER FAILURE! 
Our Booth 
seal made synthetic rubber compatible with even available, 
commercial, petroleum base hydraulic fluids. 
MILLER Uses All Seals Eliminate External Oil Leakage because 
Teflon impervious all known hydraulic fluids, even fire-resistant types. 
TEFLON SHEF SEAL TEFLON Seals Piston Rod TEFLON Seals Ball Check 
Tubing Ends And Bushing And Adjusting Screw 
blind assembly. Teflon rod flange seal re- Non-protruding, self- 
Shear-proof quires adjustment. locking, cushion save MORE with quolity 
Heat-proof Teflon bushing seal ing screw interchange- Miller Cylin- 
Extrusion-proof shearproof. Teflon wiper able with ball check ders than with 
Fluid-proof keeps dirt out. for easy access. lesser quality hydraulic 
inders. And the 
MILLER Uses Leather Piston Cup Seals because Cylinders also able 


they are compatible with petroleum base fluids and some fire- 
resistant types. Teflon cups available small extra cost. 


Nicked scored piston rods cause seal failure 


MILLER Uses Case-Hardened Chrome-Plate 
because they prevent nicks, scoring and rust. 


Piston Rod: 


SHEAR PROOF 
HEAT PROOF 
EXTRUSION PROOF 

FLUID PROOF 


Hydraulic Cylinder 
Tubing End Seal 


pat A 


OTHER MILLER QUALITY FEATURES 

Surfaces 

@ Interchangeable, Space-Sovin 
4-Tie-Rod Design 


® Precision Honed Barrels 


under the same 
shipment program the 


days 


FLUID 


DIVISION FLICK-REEDY CORPORATION 


2002-04 Hawthorne Ave., Melrose Park, 


Al AND HYDRAULIC CYLINDERS v 
COUNTERBALANCE CYLINDERS 


« ACCUMULATOR 
BOOSTERS 


JEW 
j 
‘ x 
q 
q 
q 
4 
a 
temperatures trom 100" F. to +300" F. and 
q 


standard hand socket wrench 
nut-runner 


drives THREAD CUTTING 


pecifically designed hold die-cast cold-forged name plates, emblems and 
rim against sheet metal surfaces hex-head T.C.F. can used 
many other applications which require spring take-up fastener (with inte- 
gral washer) that pulls tight without backup flat contoured surfaces. 


cuts clean, deep threads unthreaded studs, even those that are chrome 
plated. Used non-vertical studs, T.C.F. accomodates itself any angle 
20° from the and, when supplied with pre-assembled 
plastic sealer, makes water-tight seal. The sealer precedes the fastener 
onto the stud that not damaged the thread-cutting process. 


T.C.F. available quantity, with without sealer, fit 1/8 
and studs. Detailed drawings, dimensions and prices 
available request. 


CONFOR 


CURVES AND 
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HOW 


Organic 
Rubber 


Silicone 


850 psi 


Tensile Strength Elongation 


PRODUCT DESIGN PROBLEMS 


Silicone 


Organic 
Rubber 
300 


SE-555 
225 


Typical 
Silicone 


Tear Strength 


| 

JI 

t A A | 

| CONOUCTOR YNSYLATION BRAID | 

| | SILVER-COATED SiLiCowe TEXTILE- | 


steel coated with alkyd alumi- 
subjected 1000°F for hours. 


GENERAL 


Carbon steel coated with silicone aluminum 


finish, subjected 1000°F for hours 


Write for more information... 


ELECTRIC 


Silicone Products Department, Waterford, New York 


Problem: Organic rubber parts failin 


ture extremes and ozone 


because tempera- 
High tear and tensile strength 
cannot sacrificed. 


Solution: Replace with SE-555—silicone rubber with tear 
and tensile strength comparable organic rubber. 


with tear and tensile 
silicone rubber 
Whenever maximum 
and temperature extremes (minus 
500°F) required, combined with high tear 


SE-555 is a new silicone rubber 
strength double that ordinary 
comparative typical values left). 
resistance to weather 


150 F 


(see 


and tensile strength, specify SE-555. This the only 
material available rubber fabricators that meets AMS 
3345 requirements for tear and tensile strength, elonga 
tion, heat resistance, compression set and low tempera- 
ture flexibility. SE-555 can fabricated practically 


any color, including white. 


You can order high strength silicone rubber parts imme- 
diately because SE-555 available 
ment your fabricator. For 

list qualified fabricators, 


from stock for ship- 
information and 
til the coupon below. 


more 


Problem: 
tions of temperature, 


wire insulation withstand extreme condi- 


moisture and ozone. 


Solution: Wire insulated with G-E silicone rubber. 


irs, G-E silicone rub- 
icting ash which still 
released, nor will shrink 


for hor 
non-condt 


| xposed to an 1800°F flame 
ber insulation 
insulates. 


forms a 


nes are 


ind expose the conductor, the laboratory demonstra- 
tion on the left shows. Silicone rubber has superior 
dielectric strength high temperatures and keeps 
for years. has unparalleled ozone resistance, stays 
flexible down minus 75°F lower. Use silicone rub- 
ber insulated wire wherever te nperatures are extreme, 


and where extra safety margin needed 


Examples: 


Class and motor and apparatus lead 
wire, electronic hook-up wire and control cable. Want 
more information? Send coupon bel 

Problem: Extend the life and appearance metal faces 

designed for high temperature operation 

Solution: Special paints made with G-E silicones. 
Silicone based paints are finding increased application 
as corrosion-resistant or appearance-preservation coat 


ings for many metals exposed continuous temperatures 
For special aluminum 
paints often make it possible mild steel 


instead stainless steel industrial app ations. High 


as high as instance. 


silicone to use 


gloss silicone paints have proved amazingly dur- 
able finishes for heaters. appl ances, etc. ro ten and color 
are retained and the finish resists marring 


al attack n 
advantag 
paints. S 


scratching and 
Check into the 
ture silicone 
developed by 
temperature ranges and 
in the cou 


ore than ordinary paints. 
es of high 


pecial paint formulations have 


tempera- 
been 
leadit paint mal 


ipplications 


pon he low 


Section Silicone Products Dept 


Please send application data and names suppliers of: 


Silicone rubber mechanical goods 


Silicone rubber insulated wire based paints 


Name 
Company 
Address 


City__ 


SILICONE IDEAS 
i q 
Organic 

ypica 

q 


120,000 these 
detonator plugs 


bumper 


ORCO 


The precision pigmy component weighs less than gram and 
important part delicate detonator assembly. The 73-lb. bumper strip 


Big difference size and application? Sure, but Ohio Rubber recognized 
producer parts made from rubber, synthetic rubber, 
silicone rubber, polyurethane, and flexible vinyl, all sizes, for any appli- 
cation, and whether molded, extruded, bonded metal. 


Send for 
From design through electronically controlled compound mixing and pro- free booklet 
duction facilities four plants, Ohio Rubber’s integrated set-up prepared “Component 
handle your most exacting rubber and vinyl component requirements. Let 
engineers help your next problem. See how CUSTOMEERING vinyl parts.” 


can work your greater advantage. 


THE OHIO RUBBER COMPANY 


Division The Eagle-Picher Company 
Willoughby, Ohio 
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SELF-LUBRICATING 


prove match for top payloads 
ATHEY Rear Dump Trailers 


Oilite* Bronze Bearings have proven more than match for the 


and 34-ton payloads Athey Rear Dump Trailers. 
Oil-cushioned against shocks and impacts, these Oilite heavy-duty OF SELF-LUBRICATING BRONZE 
bearings have demonstrated that they will withstand years OILITE BEARINGS 
punishment and still give satisfactory service. They require only 
infrequent lubrication and help Athey substantially increase the Porosity 
dependability its hauling Oilite Bearings cost less 
than many other type bearings! Strength, (psi) 18,000 
wonder more and more designers are specifying popular Compressive 
self-lubricating Bearings for motor vehicles, appliances, engines, 
power tools, machinery and countless other products. Elongation 
Contact your local Oilite Engineer today. gladly provide 
| 3rdan 


complete design information help you make 

and bushing applications low-cost, dependable and maintenance- 

free. Look for him your telephone directory under 
write direct Dept. A-4. 


the most trusted name powder metallurgy 


DIVISION 


SINCE 1929 


CHRYSLER CORPORATION, DETROIT 31, MICHIGAN 
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The new Cramer Type 800 direct current motor 
offers unusually wide range output speeds, 
coupled with low current drain, high torque, high 
efficiency, and excellent speed stability. These features 
make the ideal choice for timing devices, remote 
control equipment, recorders, signalling equipment, 
communications gear, displays, flashers, chart trans- 
ports, and many other products. 


Wide Performance Range 


Depending requirements speed, torque, 
and voltage, the rotor wound produce 
basic motor speed 960 3000 rpm. gear 
train then reduces this the speed required 
the output shaft. Low rotor speeds result 
lower current drain all speed-torque com- 
binations, but limit the torque available the 
higher output speeds. Higher rotor speeds re- 
quire somewhat higher input current, but 
greatly increase the torque available the 
higher output speeds. 

The Table lower right illustrates this flexi- 
bility design, with few examples from the 
virtually unlimited range performance charac- 
teristics which provides. Where very low input 
current required, and the supply voltage does 
not exceed volts, the use the low-speed 
rotor will provide oz. speeds below 


train shown oversize 


OUTPUT 960 RPM ROTOR 3000 RPM ROTOR 
rpm and 0.5 oz. in. 200 rpm. The higher SPEEDS LOW INPUT CURRENT HIGH OUTPUT TORQUE 
speed rotors meet the requirements higher WITH volts DC) volts DC) 
input voltages, and provide greatly increased 
the higher output speeds with only AMPERES AMPERES IN. 


moderate increase current drain. The high- 


torque motor has the additional advantage 
speed stability within 10% from no-load full- 1/6 rpm 
load, speeds below rpm. rpm 

examples given the Table are for rpm 
tration only. correct choice rotor winding 
and gear ratio, unlimited number operat- rpm 
ing specifications can established throughout rpm 
the entire range shown. The motor also avail- rpm 8.5 


able without gear train, for output torques 


200 
0.1 0.6 in. speeds 3000 rpm. 


900 rpm 
Specifications 


Typical Performance Type 800 Motors for 
SPEEDS rpd 900 rpm with gear train, 960 rpm Minimum Input Current Maximum Output Torque 
3000 rpm without gear train. 


TORQUE 0.6 oz. in. without gear train, and 
oz. in. with gear train. 


CURRENT DRAIN low milliamperes, de- 
pending voltage, load and speed. 


For your free copy informative Bulletin PB-800, write: 


REVERSING OPERATION with negligible speed dif- 


ference, because special motor design. CORPORATION 


GEARS precision-hobbed throughout, totally en- 
closed and with sealed-in lubricant. 
Box Centerbrook, Connecticut 
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high-torque low-current motor 
covers extended range output speeds 


Type 800 motor with standard gear 


1.90 


AMOUNT 
ELONGATION 


One man distributes his 150 lbs. over lean ft. 
frame; another packs the same avoirdupois within 
stocky ft. in. height. man, this might 
expressed the ratio height belt size. Ina 
spring, it’s handy little ratio D/d, that mean coil 
diameter wire diameter. The illustration shows 
load—10 lbs.; same deflection—0.4 in. 


But shape they range from the long thin spring 


Associated Spring Corporation 


Wallace Barnes Division, Bristol, Conn. and Syracuse, 
B-G-R Division, Plymouth and Ann Arbor, Mich. 
Gibson Division, Chicago 14, Ill. 


Milwaukee Division, Milwaukee, Wis. 


Raymond Manufacturing Division, Corry, Penna 
Ohio Division, Dayton, Ohio 
Manross and Sons Division, Conn 


San Francisco Sales Office, Saratoga, Calif 


Spring shape and performance— 


what does Spring Index mean? 


left with 75.8 coils and spring index the short 
fat spring right with few coils and index 12. 
Application the index ratio particularly useful 
where space restrictions exist. 

Our long years specialization have developed 
many short cuts spring specification make your 
work easier. For general reference purposes write 


pamphlet Design and Selection 


General Offices: Bristol, Connecticut 


Seaboard Pacific Division, Gardena, Calif. 
Cleveland Sales Office, Cleveland, Ohio 
Dunbar Brothers Division, Bristol, Conn 


Wallace Barnes Stee! Div n, Bristol, Conn 


Canadian Subsidiary: The Wallace Barnes Co., Ltd., Hamilton, Ontario and Montreal, Quebec 
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It's .0781” THIN! ... to meet the 
most restricted space needs. 


) 


OD is much smaller, for given shaft 
size, than other types of thrust 
bearings. 


Needle-proportioned rollers provide 
large contact area in minimum 
cross section. 


SPHERICAL ROLLER TAPERED ROLLER CYLINDRICAL ROLLER BALL NEEDLE ROLLERS THRUST 
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For Compact Thrust Applications 


Whether you gauge its value compactness, high anti-friction efficiency, 
high thrust capacity, low unit cost, you will find the new Torrington 
Needle Thrust Bearing measures ideally your needs. 

This needle-type bearing designed specifically for thrust loads 
restricted space. may run directly adjacent hardened and ground 
surfaces standard thrust races. Used alone, combination with 
Torrington radial type Needle Bearings, the Needle Thrust Bearing finds 
wide use many applications including steering gears, hydraulic pumps, 
tractor bolsters, bevel and worm gear boxes, governors, outboard motors, 
2-cycle engines, washing machines, power tools, torque converters, and 
automatic transmissions. 

For engineering information and assistance design, please call upon 
the services Torrington’s Engineering Department. The Torrington 
Company, Torrington, Conn.—and South Bend 21, Ind. 


TORRINGTON BEARINGS 


District Offices and Distributors Principal Cities United States and Canada 


AY xy 
= \=— 
= 
— > ~ . 
> 
= 
| 
() 


WHY POWERS No. REGULATORS 
Give BETTER CONTROL and Last Longer 


Check these QUALITY Features 


Bellows has 50% more power than used ma- 
jority other regulators. Its durable ply con- 
struction outlasts ordinary single ply types. 
Powers New 590 LONG-LIFE Valve Packing marks 
important milestone the reduction main- 
tenance and prevention leakage. has ex- 
tremely low friction factor and outlasts others 
big margin. 

60° temperature ranges. Control system sen- 


Temperature Indicating 
Regulator 


Versatile for hun- 
dreds applications. Has big 
easy read dial thermom- 
eter. Gives visual proof 
constant temperature control. 
Helps accurately adjust the 
regulator. feature origi- 
nated Powers 1930. 


Simplest, Reliable 


TEMPERATURE CONTROL 


made for: Many Industrial 
Processes, Heat Exchangers, 
Air Compressors, Diesel 
Engines, Fuel and Crude Oil 
Heaters and Treaters. 


waren 
wearer 


i ONE OF MANY USES 


SELF OPERATING 


Valve Stem Lubricator with 
cone grease aids easy movement 
highly polished stainless steel 

valve stem. 


POWERS REGULATOR COMPANY 


Product \pril 


4 
Balanced Controls 
(Double Seat) Flow 
Valve Steam, Water 
Gas 


EASY INSTALL bronze union 


tions for single and double seat valves thru 


save installation time and labor. 


Use Powers years experience and engineering know-how 
help you select the right type temperature regulator and right 
size valve. From our complete line self operating reg 
and air operated temperature controllers 
you can sure getting the control 
best suited for your requirements. 


ll our nearest office or write us direct 
3400 Oakton Street, Skokie, 


Powers offers NATIONWIDE SERVICE in over 85 cities in the U.S. and Canada 


Use Reader Service Card For More Intormation 
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For whatever you make... 


MEANS LIGHTER 
WITH LONGER 


| 
} 
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Light weight and shallow draft make the ideal com- 
mercial river barge. Thanks the inherent qualities 
N-A-X HIGH-TENSILE steel, this river barge designed 
and built Nashville Bridge Company, Nashville, 
Tennessee, offers weight reduction excess 
over mild carbon steel—plus longer life and increased 
payload capacity with shallower draft. 


Operators like the way weight-saving N-A-X HIGH- 
TENSILE improves barge towing efficiency—less draft 
when loaded; less dead weight pull when empty. 
That means savings operating costs all the time. 
And, again thanks N-A-X HIGH-TENSILE, barge oper- 
ators get more resistance corrosion. For this 
manufacturing job, like many others, N-A-X HIGH- 
TENSILE steel provides desirable lightness with greater 
durability and strength. 


This barge, built Nashville Bridge Company, hauls hot asphalt 
between Baton Rouge and other points along the Mississippi- 
Ohio River system. Both the barge hull and the cargo tanks are 
made N-A-X HIGH-TENSILE. Weight reduction: excess 10% 
compared with mild carbon steel. 
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Check These Important Advantages for Your Job: 
The N-A-X HIGH-STRENGTH steels—both N-A-X HIGH- 
TENSILE and N-A-X FINEGRAIN—compared with carbon 
steel, are 50% stronger have high fatigue life with 
great toughness are cold formed readily into diffi- 
cult stampings are stable against aging have 
greater resistance abrasion are readily welded 
any process offer greater paint adhesion 
polish high luster minimum cost. 


Although N-A-X FINEGRAIN’S resistance normal at- 
mospheric corrosion twice that carbon steel, 
HIGH-TENSILE recommended where resistance 
extreme atmospheric corrosion important. 


For whatever you make, from steel shop boxes steel 
river barges, with N-A-X HIGH-STRENGTH steels you 
can design longer life, and/or less weight and economy 
into your products. Let show you how. 


N-A-X Alloy Sales Division, Dept. C-2 


GREAT LAKES STEEL CORPORATION 


Detroit 29, Michigan 


Division 


N-A-X Alloy Sales Div., Dept. C-2 

Great Lakes Steel Corp., Detroit 29, Michigan 
Please send 12-page illustrated technical cat 
N-A-X HIGH-STRENGTH steels. 

Please have your representative contact me. 
Name 
Company 
Street 
City Zone 


2 
— 
HIGH-STRENGTH STEELS 
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Exceptional protection is 
afforded by Elliott C-W frame 
construction. Standard motor is 
dripproof; essentially splash- 
proof as well. 


Cooling air is brought into 
the motor from both ends, di- 
rected over coil ends and along 
coils, then forced out through 
bottom openings. 


The extra dielectric strength, 
mechanical toughness, and re- 
sistance to moisture and corro- 
sion Elliott C-W coil insulation 
materials gives added depend- 
ability. 


: 
j 
4 
3 
THESE DESIGN FEATURES ASSURE PROTECTION, DEPENDABILITY, LONG 


these compact designs provide 
EXCEPTIONAL protection 
DEPENDABLE operation 
SIMPLIFIED maintenance 


The enclosure the Elliott C-W “dripproof-protected” motor 
provides high degree protection. Cooling air inlets and out- 
lets are located that the motor not only completely drip- 
proof, but essentially splashproof well. 

Frames, end brackets, and conduit boxes are made high- 
strength cast iron, capable withstanding considerable 
mechanical abuse. Motor life prolonged and greater depend- 
ability assured the use the most 
modern synthetic insulating materials. 
Where maximum protection required, 
totally-enclosed explosion-proof de- 
signs are available. 


ELLIOTT Company 


CROCKER-WHEELER PLANT, Jeannette, Pennsylvania 


Write for Bulletin 
6000-6 which describes 
the features which 
make Elliott C-W motors 


victandinag 
Ulstanding. 


New grease old The mechanical design in- 

through bearing and out drain. cludes long bracket fits, sturdy 
Inner grease reservoir and inner feet, which are cast integral 
cap guard against rust or cor- with the frame, handy bracket 
rosion bearing. Prelubricated knock-off lugs, large conduit 


cartridge-type bearing optional, boxes for easy wiring. 
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WHAT THE DESIGNER ACHIEVES 


PRESENT WIDE USE and its increasing impor- 
tance all types fabricating are helping create advanced 
concepts throughout the fields metalworking and design. 


For screw machine production particular, aluminum 
machining has pointed the way new, better and faster 
methods parts production for all ferrous and non-ferrous 
metals. For example—thanks equip- 
ment are common today which few years ago would have 
appeared almost unbelievable. 


What are the advantages screw machine production? 
help designers make full use up-to-date developments, 
the following checklist presents advant modern 
screw machine production: 


material wrought product which gives high 
properties the finished part. 


Very fine threads possible—as well accurate threading. 


Use Reader Service Card For More Information 


Excellent finishing possibilities—anodizing, etching, 
buffing, etc. As-machined finish gives very fine surface. 


Closer tolerances and more intricate parts possible than 
with other methods. Mating parts match better, 


Excellent concentricity guaranteed. 
Fewer rejects for porosity when compared cast part. 


Lower costs for production tooling, dies, set-up; faster 
delivery finished parts possible due fast availabil- 
ity tooling, speed set-up. 


Modification parts production easier and less costly. 


Wide range equipment and facilities available 
throughout the country. 


10. Fewer secondary operations necessary; possible avoid 
secondary finishing using the as-machined surface. 


5 
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11. Lower costs for actual production due high rates 
production with available new equipment. 


12. Lower costs for finished parts due competitive pric- 
ing among large number suppliers. 


ALUMINUM SCREW MACHINE PRODUCTION offers design- 
ers more useful properties than any other metal. Check this 
list aluminum advantages: 


Light weight—moving parts present less resistance 
applied force, wear less; chips float out recesses bet- 
ter for cleaning finished parts. Easier handling raw 
material plant, lower freight costs finished parts. 


Non-magnetic. 


Corrosion often eliminate finishing. 


Lower raw material cost per part. 


Greater conductivity —helps dissipate machining heat. 


Non-sparking. 


Some alloys less susceptible radiation absorption. 


More alloys avaiiable than some other allow ing 
particular alloy related particular part. 


Less price fluctuation raw materials. 


10. Stock readily available. Size range broad and well 
stocked distributors throughout the country. 


11. New procedures producing aluminum screw machine 
stock now give greater tool life and higher production. 
New processes such Electrofilming and Kanigen 
Coating also have overcome old problems such gall- 
ing and binding. 


12. Technical literature for designing purposes readily 
available. 


For further information and expert assistance, call the 
Kaiser Aluminum sales office distributor listed your 
telephone directory. Kaiser Aluminum Chemical Sales, 
Inc., Executive Office, Kaiser Bldg., Oakland 12, California; 
General Sales Office, Palmolive Bldg., Chicago 11, Illinois. 


See Sunday Evenings, ABC-TV Network. Consult your listing. 


Use Reader Service Card For More Information 


For The Competitve Edge, Aluminum 


ALUMINUM 


THE BRIGHT STAR METALS 
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When “Explorer was successfully placed orbit the U.S. 
Army from Cape Canaveral January 31, new era was opened 
for the use Republic Stainless Steel. 


Vital instruments the nose section the satellite are protected 
cone stainless steel produced Republic. This nose cone 
was fabricated from Type 430 The Lodge and Shipley Com- 
pany, Cincinnati, Ohio, using the Floturn Process. flow-turning, 
the wall thickness the cone can increased specific areas 
comply with design requirements high temperatures stresses. 


Steel highly ductile. readily formed into desired 
shapes cold-forming, drawing, and bending operations. pro- 
vides low thermal expansion and highly resistant atmospheric 
corrosion, erosion, and oxidation high temperatures. 


Republic the world’s largest producer stainless, heat-resist- 
ing, and alloy steels. rapid developments the fields super- 
sonic aircraft and missiles increase demand for these high-strength, 
select formula steels, Republic keeping pace through research 
and new production facilities. 


Our metallurgists and engineers are always available, without 
obligation, work with your personnel using Republic Stain- 
less Steels, Heat-Resisting Steels, Alloy Steels, and Titanium 
best advantage. Check and mail the coupon you would like 
Republic specialist call your plant. 


Official U.S. Army photograph shows launching Jupiter-C Missile and Satellite 
from Cape Canaveral, Florida, 10:48 PM, EST, January 31, 1958. 
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\ : ; REPUBLIC ALLOY STEEL provides high strength and dependable 
| ‘ 4 toughness in jet engine compressor rotor discs. In Pratt & Whitney's 
J-57 jet engine, Republic Hot Rolled Alloy Steel, AMS 6415 


4340), furnishes the highest strength values—plus ex- 
ceptionally high strength-to-weight ratio that permits the design 
thinner, lighter sections save weight and hold down size 
without sacrifice strength safety. The discs are machined 
from forgings the Jet Division Thompson Products, Inc 
Forgings are supplied by Wyman-Gordon Company. 


REPUBLIC TITANIUM is currently being used for many applications 


both aircraft and missiles. Because its high strength and 
weight saving factors, titanium has replaced other materials 
“Explorer |" is positioned on spin launcher. The satellite is spin-stabilized normally used for firewall and nacelle construction. In missiles 
much the same manner rifle bullet. Rotational spin more than 700 and rockets has almost unlimited applications. ex- 
RPM was started the ground before the satellite was launched. this tremely high corrosion-resistance makes attractive for tanks 
Official U. S. Army photograph, the striped area at the top of the Explorer hold acids used in combination with missile fuels. Nitric acid, for 
indicates the nose cone fabricated from Republic ENDURO Stainless Steel, example, has negligible effect titanium. practically immune 
Type salt water and sea air corrosion. Send coupon for more facts. 


REPUBLIC STEEL CORPORATION 
DEPT. -5576 
1441 REPUBLIC BUILDING CLEVELAND OHIO 


Have metallurgist call. 
Stainless Steel Alloy Steel Titanium 


Send more information on: 
Stainless Steel Alloy Steel Titanium 


Name — Title 


and 
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KLIXON THERMOSTATS 


help assure reliability 
BALLISTIC MISSILES 


Among the hundreds 
for ballistic missiles 
are several KLIXON 


Hermetically Sealed Thermostats. 
Spencer Division supplies thermostats 
the General Electric Missile 
and Ordnance Systems Department, de- 
velopers the nose cone for the Air 
Force’s THOR IRBM. 

KLIXON snap-acting controls are ideal 
for applications this type for several 
important reasons. They are small size 


and light weight; they respond tem- 
perature change quickly and with accurate 
repeat performance; they have ample 
capacity handle heavy electrical loads; 
and their calibrations stand the 
face severe environmental conditions. 

That why more and more manufac- 
turers all kinds equipment choose 
KLIXON controls with confidence why 
you, too, should investigate the KLIXON 
line for application possibilities your 
products. Write today for THSN technical 
data bulletins. 


KLIXON thermostots are available in mony designs. 
METALS 
Spencer Division 3804 Forest Street, Mass. 
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General Plate offers platinum group metal users some 
the most modern and complete facilities the in- 
dustry facilities that can serve you many ways. 


General Plate also offers complete line Platinum 
Laboratory Ware. This laboratory ware features fused 
double thickness rims and extra heavy bottoms for 
added wear resistance, providing longer service life 
than ordinary laboratory ware. 


how General Plate can serve you platinum 
group metals. these things: 
Assay and refine platinum-group metals 
Recover and rework materials previously expended 
use 


You Can Profit Using 
General Plate Clad Metals. 
Write for literature today. 


METALS CONTROLS 


General Plate 


Produce chemical compounds for catalysts and for 


electroplating solutions 


Alloy platinum-group metals 


Produce solid and clad platinum group metals 


sheet foil wire tubing gauze 


Fabricate electrical contacts and contact assemblies 
for switches, relays, instruments, controls and other 
applications all meet your specifications 
accurately 

The cost many platinum applications can greatly 

reduced through the use platinum clad metals 

available sheet, wire, tubing, foil and gauze. 


CORPORATION 


1004 Forest Street, Attleboro, Mass. 


FIELD OFFICES; NEW YORK * CHICAGO * DETROIT * INDIANAPOLIS * MILWAUKEE * PASADENA 
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REFINING 


HATEVER the nature your assembly—gyro- 
scope rotors, counterbalances, balancing 
weights, similar mass components—you can get 


more weight into less space with Mallory 
More 


Mallory 1000 has density 16.96 
that brass steel, and far stronger than lead! 
features ready machineability—even high 


Less Space surface finish. 


More weight less space means real savings 
several ways. For example, housings can made 


Mallor smaller—thus overall assemblies become smaller 
for savings cost and weight. Mallory 1000 
Metal provides exceptionally high inertia 

smaller space, increasing the sensitivity gyro- 


1000 scopic balancing action, yet reducing the overall 
unit size. 


Complete information Mallory 1000 Metal 
specifications and applications may had re- 
quest. Write today. 


Expect more...get more from 


In Canada, made and sold by Johnson Matthey and Mallory, Ltd., 
110 Industry Street, Toronto 15, Ontario 


P.R.MALLORY 
Serving Industry with These Products: 
Electromechanical Resistors Switches Tuning Devices Vibrators 


Electrochemical — Capacitors * Mercury and Zinc-Carbon Batteries 


Metallurgical Special Metals Welding Materials MALLORY CO. 


For information titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 
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atomic, solar, produced heat 
directly into electricity has been designed two 


MIT professors, and company being formed 
put work. 

Basically, they say, it’s simple device that takes 
advantage the fact that two metal plates are 
placed side side and one made hotter than the 
other, electrons will jump from the hot plate the 
cold plate, forming stream electricity. 

their experimental models, they encase the 
two plates vacuum tube and hold one plate 
while the other (the “cold” plate) 
1000 wire outside the tube connects the plates 


Foamed 


for sandwich-construction core materials are 
being developed under Wright Air Development 
Center sponsorship. Ohio State University Research 
Foundation has been testing both mechanical and 
thermal bloating processes for high-wollastonite (cal 
cium metasilicate) materials. bloated 
wollastonite covered with zircon skins has excel 
lent properties,” they say, and the fire-bloating proc- 
cess “might useful producing the 
equivalent foamed-in-place core.” 
foams are not without their draw 
backs, though. the present stage development, 


external load where the 
device has produced electric power with 
thermal efficiency about 12%; and the professors 


believe another thermoelectron engine 


vis put to VOTK 


signed, which uses crossed electric and 
fields control the flow electrons, will even 
better. the basis the current model,” 
they predict, “it appears that relatively 
power plant can built yield from 5,000 
15,000 per total plant volume, with 
probable thermal efficiency better than 
Furthermore, they say, “isotope heating 


promising possibility for the near future.” 


strength, thermal shock resistance, and stability (of 
the mechanically bloated material, least; the fire 
bloated type still being tested) leave something 


desired. However, notes fire 
bloated shapes Pyrex glass were successfully fabri 
cated (using lamp black the bloating agent), and 
suggests that such materials aluminum and 
ilso tested. 

more information sandwich construction, 
see 27, 80; and for note foamed 
metal and its possible use for sandwich cores, 
No 18, °57, p 17 


Pinhead-sized semiconductor diodes 


that could pave the way for “pocket-sized” elec 
tronic computers are pilot production Pacific 
Semiconductors, Inc., Culver City, Calif. 
process, using thin coating 
matcrial bonded directly the semiconductor sur 
face place the usual package, the key the 
development. But Pacific also claims have 
duced leads, contacts, and the core itself 
and have devised improved methods 
for attaching the leads the semiconductor. 
Although the pilot line operating 
Pacific thinks will more before these 
“Tiny silicon diodes can supplied com 
mercial quantities. Production engineering is, how 
ever, under 


Miniaturized diode compared with conventional diode 
and tube. With new device, Pacific says should pos- 
sible pack entire radio circuit less space than 
the vacuum tube alone now requires. 
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WATCH 
“= 


— 


WATCH... 
Add another new semiconductor device 
the burgeoning list diodes, transistors that current passes parallel it, through con 
and spacistors (sce 33, and PE—Apr stricted area channel. This device shows two 
60). This newest one, just announced voltage-dependent transistion points: the 
Bell Labs, classed field-effect varistor. two increases, the current increases until the 
terminal semiconductor, specifically designed for tion “pinch-off” point reached. Then, over 
current-regulator limiter, but its considerable voltage range, shows 
high impedance means can also serve holding constant current until the second 
switch Varistors, contrast transistors, tion “breakdown” point reached. This plateau 
passive, voltage-dependent devices, showing non constant current can extend over voltage 
planar junction (created diffusion), arranged most this range, current can held within 
First successful cold extrusion titanium 
Battelle Memorial Institute, which strength titanium increased much 
terms major step the development eco 30° Other mechanical properties also improve 
nonuc methods for producing hollow aircraft parts,” engineers also believe good 
Using 700-ton hydraulic press and extru could done with forging techniques for titanium, 
sion (forward and back), sav though note that, during the past three 
been able turn slugs into cups in. good deal progress has been made. Here, the 
long with wall thicknesses down 0.22 in.—a greatest needs are for larger equipment 
reduction. Surface finish comparable smooth for cored forgings), and for better understanding 
Self-lubricating bronze parts in. 
over-all length, and with tensile strength pressures 2,000 psi, and more than 0.02 
20,000 psi are being produced new process 10,000 psi. far, stock parts have been 
Powder Fabrications, Ltd, made, but the company savs 
the company savs, the parts strip, plates and cylinders specifications 
have clongation and show compression welcoming inquiries. 


Oil filters that capitalize static electricity 


designed Acme Plastics Products. 
isc, the static that found 
Its advantage that its clectrical helps 
retain fine particles that otherwise might 
culated the engine. Other advantages the 
gn, the company claims, that offers 
filter traps and settling areas, vet actually 
than most metal catridges. Material 
cellulose acetate 


New all-plastic oil filter cartridge plastics’ static 
electrically help trap and hold fine particles dirt, grit 
and dust. 
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Maintenance Problem: How 
Keep Things Simple 


Keeping spare parts supply system costs $2000 per year 
per part, exclusive part cost. 

Self-correcting, self-testing needed more and more equip- 
ment for modern defense systems increase complexity. 

Throw-away and quickly replaceable modular units are de- 
sign concepts getting increased attention. 

Maintenance people work with R&D and product develop- 
ment groups right through the product engineering stage. 


that branch the mili 
tarv art that has with the trans 


port and troops, has, the 


Logistics, 


own admission, been the cause 
of ot 
tactical operations more often than has 


failure curtailment military 
enemy action. Getting equipment 
the spot the time alwavs 
major problem. But perhaps even 
more difficult the problem keep 
ing this equipment good working 
order. Adequate spare parts are 
are the technicians the 
job 

then, poses the problem: how 
design the equipment, which 
coming more and more complex, with 
both the spare parts keep 
eration, and how keep the 
the 


absolute 


Control Instrument Group 
the Arsenal has devel 
oped concepts for Modern Army 
Maintenance with which 
hope reduce the burdens 


will capable high mobility, with 


present svstem 


reduction line items and 


nance men the combat zone. 
this the Ordnance 
than other branches the military 


retaining skilled people the mainte 
nance branch alwavs difficult, since 
more lucrative jobs are available out- 


side the militarv. goal, then, 
alwavs make maintenance more 


even the smallest component 
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costs them $2000 per vear 


pensive business. Arsenal 
maintain any item, like small spring 
for special switch, its svs 
tem. This figure consists all the 
expenses such the effort 
buv the 
costs depots, cleaning, 
paper work 


from the field requisition the item, 


item, its storage, shipping 


ventories, coming back 
etc. does not include the initial cost 
the item, nor the labor 
install it. 
Consolidating parts 
units both for quick and 
placement offers solution the prob 
the 


cation operation and maintenance 


stressed. However, more simplifi 
that built into piece 
the more complex the design 


example, more self-check 
ing features must built-in, 
the equipment cannot 


sacrificed the expense sim 
fied maintenance and operation. 
correcting and self-testing fighting 
equipment are common terms today 

example how spare parts can 
hamstring maintenance operation 
the M-33 integrated fire control svs 
tem for and 120 
sisted some 48,000 parts, 
which kept 
When this svstem 
modular design was not used 
great extent. estimated that with 
redesign these 6,800 required 


mm con 


spare parts could reduced 
half. 


switch missiles our 


fense svstem making the 
problems include: complexity equip 
ment stringent demands 
the 
equipment required maintain 
battery. 


concept dith 
Arsenal savs 


accuracy; huge quantity 


THROW AWAY 


design concept being used more 


more simplify maintenance well 
ease the burden. con 
cept used extensively with 
sub iS 


gear where complete circuits 


semblies are removed 


and replaced another 
unit. But the concept being used 
elsewhere Army Ordnance 

Sight \139 used the 
rocket launcher now 
the tvpe field arm 
which would consist about 400,000 


men, there would roughly 12,000 
Sights. Stocked maintainabl 
item, would require parts item 
the from the depot 
level the user. estimated that 
four hours would the averag 
build time required. for 
of once a vear, or 6,000 man- 
Besides the spare part 
storage problem ind the repair tin 
were in: the 
ination technical and rebuild man 


uals, technical preparation 
tions, printing and 
preparation contract specs 
line items, costs involved 
awarding and contract 
storage and transportation costs, etc., 
the ot spe cialized 


training maintenance personne 


WATCH REPAIR BILL CUT 
throw 


ing investigated 
400.000 men, 


tvpes would used. About 


and climination 


wrist watch 
lor 1 type held arm 


7 000 he 
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would wrist watches. Maintenance 
all watches the depot level would 
require 675 different repair parts with 
dollar 
technicians would required 
for this work. 

maintenance planned for the 
watch except for the 
replacement bands. The watch will 
non-jeweled, shock proof, mag 


netic resistant unit plastic, water- 
proof case which cannot disassem 
bled for repair. The Army hopes 
obtain such watch for from $5-7 
Elimination wrist watch repair will 
cut 375 lines repair parts 
supply system. However, for the two 
models watches and 
the stop watch which will remain 
the system, 295 line items repair 
parts, plus tools will needed for 
maintenance. 


THROW-AWAY ENGINE 
Auto 


motive Command Detroit 


Ordnance 


equipment for possible 
sign. instances has been 
throw comnonent thon trv 
repair the field 


carbu- 


age regulator; truck and tank engines; 
repair kits 

for all combat vehicles will 
designed last the expected field 
life the vehicles. tanks this 
about 5000 miles. These engines have 
greater power-to-weight ratios, about 
the vehicle not knocked 
out after 5,000 miles, the old engine 
installed. 

Kits, which have one part number, 
may contain many small parts that 
normally together. only one part 
needed, the kit ordered, the one 
part taken out, the 
thrown 


others 


Fuel economy the most important 
consideration (after performance) 
new Quality type fuel 
not very important. Under war con- 
ditions, gallon fuel delivered 
point consumption costs between 
and $2, most which trans- 
portation. Thus, extra mile per gal- 
lon great saving. 


MULTI-FUEL ENGINES 


Ordnance Tank Automotive 


Command (OTAC) would like 
36 


gines that can use local fuel, for 
ample the Near East, and inves 
tigating engines. 
engines now capable using many 
fuels are large diesels and gas turbines. 
Large diesels, for tanks, are being de- 
signed for multi-fuels. the mo- 
ment, multi-fuel engines are required 
only the military; therefore, there 
coordination with civilian work. 

Wherever possible, OTAC uses 
developed equipment, and modi 
fies other equipment for Army use 
\ttempt also made use the same 
component number different 


ipplications. Development 


thetic materials for tires 
are methods protect rubber from 
zone deterioration. Other branches 
the service are discouraged from devel- 
oping new special vehicles where 
standard model can modified. 
What would Army Ordnance like 
Arsenal reports: greater use minia- 
turized and 
nents; greater use light metals and 


plastics (fire control chassis, for ex- 
ample); 
where human element removed; im- 
miniaturized 


switches and low-voltage d-c relavs 


maximum use 


ed 


Cemented Oxide Points 
Revolution Machine Tool Design 


cemented 


oxide (ceramic) tools promises revo 
lution machine tool design compar- 


ble the one brought 


ited carbides 

Sneeds surface fpm 
used demonstration General 
Metallurgical Products Dept. 
long. feed rate 0.010 per 
revolution, machining was completed 
one pass less than minute. 

operation was performed 
designed lathe built 
Leblond and equipped with 150 
variable-speed motor. 
Special bearings both the head and 
tail stock were with thermo 


statically controlled forced lubrication. 


Ceramic tools were held me- 


chanical tool holders, making 
ment easier than with 


MACHINING AXLES 


Also shown was the use heavy 
duty cemented carbide tools ma- 
chine standard railroad axle. Speed 
was 150 surface fpm compared with 
fpm, best speed for high speed 
tools. 

another demonstration, rough 
and semifinish grinding were replaced 
turning with cemented carbide 
tool. Finish was about microinches 
grinding, compared with micro- 
inches turning. 

Each the new processes results 
higher productivity, making pos 
sible reduction not only 
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time required, but also the number 
machines required perform 
given amount work. This turn 
lowers investment and gives more 
efficient utilization floor space 


Expand Canaveral Test 


fast pace mis- 
sile firings scheduled the months 
ahead forcing the Department 
Defense expand the Cape Canaveral 
test center. The firing 
cludes some Air Force 
Army Jupiter, and Polaris; 
the Atlas and Titan both 
the and Army satellite shoots, 
and host smaller 

center building four big 
launching pads and adding addi- 
tional radar picket ships downrange 
aid tracking the Further 
expansion may come the missile 
shoots are stepped up. 

shift missiles has also caused 
the Pentagon order the construction 
test range the West Coast. Dubbed 
the National Pacific Missile Range, 
the base will take five vears com- 
plete, but will start limited firings 
the end this vear. 

operated the Navy, the 
range will built around Navy’s pre- 
sent missile center Point Mugu, 
Calif. net tracking stations, both 
island-based and ships, will 
established along the same lines 
those used Canaveral. 
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Central Control Shaping for Military 


controversial military 
organization plan stands odds-on 
chance being put into effect soon 
the proposal centralize control 
research and 


development 


rector defense research and engi 
(See chart 


director would, effect, 
come weapons development 
with powers 
would report only the Secty. 
Defense. 


stress the supervisory 


Directs, supervises 
all space projects 


but has budgetary 
authority 


Secretary the Army 


Chief 


Research activities 
Quartermaster, Ordnance, Engineers, 
Signal Corps, Chemical Corps 


Director, Advanced 
Research Projects 


Army Chief Research 
Development 


Research and development activities 
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Excluding the three service 


Quartermaster Corps, Bureau Ordnance, 
Engineers, Signal Corps, Chemical Corps 


powers, would outrank the seven 
assistant defense who 
ordinate procurement, construction, 


Asst. Defense Secty. for research and 
enginecring—now held Dr. Paul 


limited coordinating and gen 


crating functions, has authority 
nonmissile and nonspace fields 


new director would 
given authority over 
projects (now run independently 


Research Projects Agency 


and missile projects (now supervised 
Defense director guided 


missiles, Holaday 


Present Defense Department Organization 


effect, the new director would 


have the same type wide-ranging 
authority all military 
work that Advanced Proj 
ects now over 
projects. ‘This 


award contracts directly, farm out 


OVCI 
Research 
has only 
includes 
existing military agencies adminis 
trative functions over project 


matters with Air Research Devel 
opment Command, Naval 
Research, the Ballistic 


But the individual 


Services would not make big decisions 


sile etc 


contractor selection 


Secretary Defense 


Advanced Research 


Projects Agency 


Director, 


Guided missiles 


Secretary the Navy 
Office Naval Research 


Research activities 


Air, Ord, Ships, Med 


Secretary Defense 
Director, Defense Research 
and Engineering 


Navy Office 
Naval Research 


Research activities 


Aeronautics, Ordnance, 
Ships, Medicine 


Assistant Sec. Defense 


for Research Engineering 


Secretary the Air Force 
Deputy Chief Staff, 
Development 


Air Research 


Development Command 


Director, 


Guided Missiles 


Air Force Deputy 
Chief Staff, Development 


Air Research and Development 
Command, other 
activities 
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Boston University Prof. Suggests 
Engineers Minor League Firms 


farming out major 
industrial companies prom 


ising engineers subcontracting and 


smaller (as major league 


baseball clubs farm out plavers 
the minor leagues) has distinct pos 
sibilities. ‘This the opinion John 
Flynn, Boston Univ. assistant pro 
fessor and director student person 
nel services with the College 
dustrial ‘Technology. 

Prof. asserts that industrial 
farm system would permit 
step advancement scientific matur 
itv, well provide continuous 
and laboratory capabilities. 

concedes that the obvious short 
coming America’s science lag the 
shortage trained personnel. How 
ever, suggests that this only one 
side the coin. 

voung talent quite different prob 
lem than how best use the science 
talent that currently 


says. 


QUALITY, NOT QUANTITY 


answer our lack trained 
scientific minds not really how 
push more men through college, 
but rather how properly pull results 
from the many talents have 
available our national 

American maintains, 
should emphasize better methods 
recruiting new engineers and scientists, 
well reducing the current high 
turnover rate those who are em- 
ploved 

assigned recruit engineers one 
who has failed the 
the field active 

Industry spends approximately 
500 recruitment costs every 
engineer estimates, plus 
acquaint the emplovee with his new 
organization and its research projects. 

“Knowing these facts, logical 
assume companies would make sure 
they were getting the right says 
Prof. “But not get 
the nght men and the recruit 


ing stages that immediate corrective 
steps must taken that our govern 
mental and private laboratories can 
obtain and retain the best 
personnel authority and 
engineering consultant has found that 
many company representa 
actually know little about 
their own organization that prospective 


tives” 


emplovees are discouraged and given 

the applicant needs know 
about his potential emplover gener 


ally does not find out from the com 


cruiters lack knowledge company 
scientific and engineering know 

Even the firm’s home office, adds 
Mr. Flynn, “these persons responsible 
for hiring men lack knowledge 
human relations. 

“Better group are needed 
when scientist engineer 
Unfor 
tunately, too much emphasis placed 
the outcome aptitude and general 


and scientific individuals 
come last. 


Clear View Through 


New 
and smoke can improved ap- 


fog, haze 


polarizing technique 
developed New York 
College Engineering for the 
| oree. 

Basis the development lies 
optical properties polarized light. 
When passed through glass plastic 
polarizing filter, light will vibrate 
one direction only. 
the can pass through second 
polarizing filter only the light’s 
bration parallel the second polar 
izer. 

using pair polarizing filters 
oriented pass light rays that are 
right angles each other, NYU 
gineers have evolved for 
screening out light that bounces back 
observer from water drops. 
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states that four important quali- 
ties for voung scientist 
cannot revealed his 
creativeness, flexibility, specific know 
ledge defined areas and ability 
work under laboratory pressures. 

“With too many industries 
improper testing devices the 
main office and placing too much con- 
fidence questionable campus 
viewing techniques, the final selection 
often little value. 

“Once man emploved, too much 
his development left chance, 
Companies tend neglect the fact 
that the successful utilization 
what happens the man when 
gets the job. 

“We burden our best brains with 
routine tasks. Personnel departments 
and line staff managers must attempt 
define the roles and scopes opera- 
tion for the inexperienced but aggres 
sive man, well the scien- 
tist who has proved his ability. 

“Although always encouraging 
have elder scientists working with 
men, too many firms curtail 
experimental progress 
suming instruction 


the Foggy-Foggy Dew 


One polarizer placed over the light 
source, the other front the ob- 
server. Solid objects the path the 
light beam will depolarize the light, 
and when reflected, the light becomes 
visible the observer. Water droplets 
will not depolarize light, and the 
bounce back are not visible. 

observer must have particular 
geometrical orientation the light 
source. must close looking 
along its beam. may located 
within either two planes 
right angles each other 
intersection lies the axis the 
light 

technique has potential appli 
cations for pilots 
fog, for navigators crowded har- 
bors where radar relatively 
tive, and for automobile drivers. 
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and 
Pieces 


neering 1957 (31,211) fell short 


1956 figure (26,306 enroll 


ment September for all engineering 


dents, reached high 


268,761. Undersecretar f the 
Air Force, Malcolm 
that missile expenditures will 
ment for manned aircraft will drop 
less than for the 
riod. also said industries now con 
sidered sources airpow 
hardware propulsion 
Boeing Airplane Co., Seattle, savs that 


plans use new ramjet engines 


Tests for air defenses 


are carried out with Sperry Gyroscope’s microwave command guidance system. which been ted 
supersonic missile target (1) intercepted ground-to-air missile. The target speeds and altitudes 
controlled van (2) several hundred miles away and aircraft (3) that relays micro- engines will 
wave signals from van attacking missile. Aircraft can also control drone its Bomarc 
own. The van air-transportable facilitate tests defenses anywhere for the Air Force 

Steel has installed the first plant 


oxvgen process. The plant now 


ire getting into the field 


100 students now enrolled high chools have had semester hour castings fell off 1957, but still had 
accredited the Univ. more preparation its third best vear, exceeded onl 
mathematics courses. additional 1955 and 1956. Aluminum 
and semester hours coll math 2.5% above the record 195¢ 
mathematics Onlv one math teacher more than Zine 
business arithmetic, other applied \pproximately the below 1956 figure. Uncertainty 
mathematics courses 2,500 science teachers accredited zine price stabilit 
are now studving general science, schools have had semester the demand for higher 
Although well over 90% five had less than semester ment new die castin 
graduates from the schools will college tions Seattle 
have least one vear both \bout public and non Co. savs that ible 
and math credit, only one public Michigan high schools are $206,000 
eight grads will have completed four the Univ. Michigan last vear using half-siz ts. 
vears math commencement this entitles graduates sides saving 
June. school with average regi prints one-quart 
findings are based state ter the university cabinets and 
wide 600 U-M accredited recom and nine Umit Nat 
high schools, with total the principal and place iwencies have far 
these students will iddition, the hools International Conf 
Seven out every high that new students must meet held Geneva, Sept. 


. 
Bits 


READER EDITOR 


Rose Any 
Other 


lo the Editor 


| Wh hocked ind disillu l, ind 
complete loss for other 
describe reaction the use 
“Exotic Metals Seck 
(March 17, 66). Surely 


And Web 


better! 


editor should know better! 


ter such inexpensive and handy 
reference 

Madison Avenue influence 
our language not 


not surprising that advertising-ese 
has crept few blocks across Man 
hattan 


technical editors preserve certain 


thaps 


standards word usage particu 
larly precision word 
leading journal. 


ample like this 
Several of 


that pointing this use “exotic” 


magazine was all 
the justification needed for all kinds 
magazines 
really approve this use 
the word, just another those 
things that slip the first copy and 
the galley proofs only hit one over 
the head the printed copy? 
Joun JR. 
Office Naval Research 


Orlando, Fla. 
here like the term 
for materials which are longer 
rare. convenient though incorrect 
term. Are there anv alternate 


Circular Route Nowhere 
the 


alwavs admired vour choice 
subject, word com 
vour March 


came close the heart 


ments. 
cause depressions: distrust 
Man can born dumb, but takes 
positive act stupidly. 

accept what’s handed for 
licve we're getting more than arc 
sults our intelligence (?); con- 
done theft and other dishonesty gov 
ernment from local level 
and dishonest people 


because any choice. 
condone effects self long 
only hurts our brother. 

Let them grab our money free- 
long don’t add insult 
injurv: THEN fight back—by 
sitting tight. 

promises. take for granted, though 
true, regardless source. accept 
face value the advertising, publicity, 
the trial balloons, against our subcon- 
scious judgment (experience?). 

But wake some fine morn- 
ing find out that individually 
cannot afford what were led be- 
lieve was our right, our need, our so- 
cial obligations; that have buy 
for cash expensive credit—and 
ealize with shock that cannot 
afford maintain out equity this 
sider ourselves cheated, discriminated 


against, deprived inalienable 
without recourse, helpless, insecure 
and await developments; buy. 
don’t have jobs. 

Production then down. But 
services and obligations, such gov 
ernments, bonded debts, 
debt remain paid. With produc 
tion down, maintenance and overhead 
remain nearly the same level. The 
vicious evcle with again. 

told tax reduction will help. 
addition, we’re being tided over the 
rough spot all kinds handouts, 
all tax-supported. But there 
crease productive work. ‘This means 
higher taxes over-all, because drop 
excises based turnover and taxes 
Higher percentage taxation 
hidden for the moment increasing 
the debt limit. Public debt 
level must written off inflating 
the currency; couldn’t paid off 
other way. 

trust 


tegritv. ‘The things have bought 


people’s 


their promise practical. 
were told oversize bus 
drive work and also take the 
neighborhood for trip: 
and prestige. But the 
use would: narrow roads, 
jams, parking spaces. can’t 
drive far trips; gas costs too much. 


car put together sloppily. 


it’s dangerous don’t 
spend money and time keeping re- 
paired. It’s difficult drive heavy 
vision. 
Light-colored 


curved distorts 


interiors and chrome 
make the inside too bright for safe 
night vision, make driving strain 
from reflected glare davlight too. 
short: don’t get what paid for. 

vears home mortgage, taxes, high 
insurance rates. Add defense obsoles- 
cence, and staggering outer-space and 


missile costs, cold-war psvchology, and 


performance failures well advertised— 
and look the tax future. 

feel are being sold bill 
goods, and are stupid our inertia— 
just sit tight: stop-look-listen. 

get going again will take 
renewed belief the 
people, government, companies. For 
vears the press kept excited with 
on-and-off crises that didn’t analyze 
conditions leading our condition. 

realize that individuals, 
are helpless. can only try hang 
what own now, until some- 
body makes believe again honesty 
and and thus restores our be- 
lief our value individuals. 

passiveness our only defense, 
since the exercise our voting right 
and duty has left with top-heavy, 
scemingly defensive public service 
sometimes doubtful far 
our personal good concerned. The 
next logical development might 

Better communications belief 
our abilitv brought high stand- 
ard living. Our loss integrity 
breaking down. 


ing and makes equipment for this work 


kd 
a 


Correction 


transcribing numbers from testi 
mony salt-water conversion 
\pr. 
quoted prices. The cost 


9), errors were made 


Badger method cents per 1000 
gal., rather than per gallon quoted; 
and that for the Maxim unit 


per gallon, quoted. 


cents per 
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Panel discusses putting product into production 


Third DESIGN and SHOW 


Here session-by-session and booth-by-booth study the 
new ideas Chicago, April 14-17. you were among the 
largest attendance date, here are your notes; not, here’s 
what the editors considered most worthy note—including 
many brand-new items the dozens booths. 


CHICAGO Recession-stimulated ucts that were not being 


lisplaved products into being; has 


competition processes openly. They were held half entire new industries; has multi 


dividends the design engineer, game, and shown only important achievements extent undreamed 
the opinion many attending the potential customers, and were not an- only few decades ago And 
Design Conference and Show before the Show many utilizing the benefit 
the Stockvards Amphitheatre here were 31, 131 168 search and development, this nation 
April 17. The designer Nine Product editors its abundance has attained the most 
manding ind better per- combed the Show and attended classless society ever known 

formance, higher quality, and ference sessions, contributing, each John 

lower costs the elements puts his specialty, the report which fol- dent Institute 
his product, whether capital lows nology, opened his 
goods consumer item Not included are the individual luncheon Tuesday. went 


Attendance the Show was about which were abstracted prior point out that must 
17.000. the Conference sessions the Conference (PE—Mar 31, achieve greater economy even 


about 1000. The latter figure off 7), but the panel ion though our natural resources for that 
about 700 from that Con- annual luncheon speaker are economy 

ference New York. Some 411 requires greater emphasis 
bit space, showing about 12,000 the essential ingredient present research the apy 
this vear was the number new prod- brought depleting our stockpile 
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knowledge. have been living off 
the fat prior discovery 
ishment 


Replen 
accomplished 
fundamental Yet, 
effort 
devoted important 


work 


“We have not been successful 
this 
appreciation the value scientific 


through research. 


only research 


vitally 


our 
this 


country generating 


extent that 
have 


foreign 


research 


something about 
had call 


trained European atmosphere 


upon scientists, 


basic-research emphasis, play 
jor role some our scientific de- 

Dr. Rettaliata that the 
bachelor’s degree will soon super- 
the 
occurred 


suggested 
seded graduate degree 
requirement 


ing, has already 


sciences. He also suggested, as have 
other that 
should encouraged enter engi 
1.25% 
the profession than 
law, teaching, journalism, medi 
Onlv 


students are 
Dr. Rettaliata 


creative 


educators, more women 


women less 


engineering 

women. 

subject, 
The 


bound 


basic 
man 1s not 
conceived ideas. Consequently, some 
the results his work may 


too radical for acceptance. 


should not brushed aside without 
careful and objective evaluation, how- 
ever, for history reveals 
day’s heresy frequently 
orthodoxy. 

“As approach the area dimin- 
ishing returns the effectiveness 
existing procedures and processes, the 
thinker 
tant. More than 
ativeness will 
the 
the 
unattainable. 


impor- 
before, 
called 
boundaries 
unsolvable, 


ever cTe- 
extend 
solve to achieve the 
“Since the individual link 


the dynamic within 


our reach, should 
encouraged, and permitted to work 
intellectual climate. should 


given the incentive excel. 


“If 
the stature capable 


we may have to MNprove our methods 


nation are attain 


which 


Individuals and organizations are most 
productive when there 
research and 

“We 


Since there substitute for genius, 


should most 


individual. 


more emphasis incentives 


courage those who have the 


thinking and 


their 


for advanced 
cttorts 
Creativeness the 


industrial 


creative 


are needed. 


STANDARDIZATION CUTS COSTS, IMPROVES 


and puts the design into produc 


tion faster said panel members 
opening session, April 

Walter Regensburger, chief 
Dept., 
Link-Belt Company, stated “that 
high-production items standardization 


gineccr, 


must.” 

Leo Kevitt, manager 
ing, Instrument Alemite Division, 
Stewart Warner Corp., reported the 
use common parts lists for the 
ign high-production products. 
Manuele, director, Head 
Quality Control, Westing 
that showed 1300 different hole sizes 
had been specified between 1/16 and 


Jo eph 
quarters 


in. before standardization. 
Donald Harwood, 


Purchases, Morse Com 
pany, said “that standards tend 


and improves purchasing.” 

indicated that standards sheets 
purchased specified items must 
available the engineering 


partment 


factor even the sale and 
ceptance 
the 


common among industrial equipment 


equipment 
buvers. “Design rarely questioned” 
Regensburger, “but product 
pearance and have killed sales 
even after market research has proven 
the 

that 
cars, and other consumer products 
not the 
Gear heavy plant equipment, 


members indicated 


only items 


and even hidden items such auto 


) Princ 
Product 


motive pumps and filters, were cited 
examples parts that require eve- 
appeal the industrial buver. 
tion the mockup, pilot model, and 
manufacturing stages the product 
development. 


Sub-contract verification 


cording Manuele, “must quality 
tested, checked and approved 
inspection depart 
ment. Best method examine the 
vendor claim vour own 
continued. “If equipment for in- 
testing lab should used, person 
nel can sent the vendor 


Communication 

between vendor and Engineering 
can handled directly through 
“In all Harwood 
said, places the 


Purchasing 


can request price informa 
tion and into the field inspect 
vendor goods materials. his com 
Kevitt, engineering 
buver stationed the engineering 
department but reports the purchas 
ing 


pany, said 


Discrepancies 

the specification the pur 
committee. Control calls 
mecting with Engineering, Sales, Man 
ufacturing and Inspection and presents 
the data collected the discrepancy. 
must attest 
changed document 
same system, other panel 
stated, 
changes made between the pilot and 


outlining 
pointed out 


groups 
reached changes 
used on 


members 


the production model 


Certified prints 
are unnecessary expense. 
chase order all the legal restraint 
between vendor and con 
both Manucle and Harwood 
Manuele also 
statistical 


sampling—is legally valid and part lots 


agreed 
method 
can rejected this basis”. 
peal, however, can made and 
are cases record specifica 
tions have been loosened accept the 
lot. Again, all interested groups must 


attest the changed specification. 
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primarily with Purchasing. fac 
tor ability own shop produce 
and the volume work 


period one uses his own facilities, even 


SAVS 


though part may cost more since over 
head still present”. Surplus labor 
colors the decision. 


Mockups 

that 
“big machines and heavy equipment 
almost alwavs have field 
and smaller units can 


vitt cited. Other members the panel 


FASTENINGS SHOW CHANGES 


High-strength bolt replace rivet 
had length the shank under the 
head with spiral knurl forming 


handled 


wavs. Regensburger mentioned 


lab tested prior 


interference fit standard clearance 
hole. With moderate hammer blow, 
the bolt 


then 


and 
to seated 
head. Material 1038 heat 


can 


drawn down posi 


steel, 


tion available sizes from 5/16 
l-in. dia, from Lamson Sessions 
Co. 


Shank knurled twice: first, spiral 
knurl forms teeth that are rounded 


design 


the entering side and square 
side toward the head; lateral knurl 
breaks these into separate file-like 
ing the shank on, but shank fits tight 
enough prevent rotation when the 
nut being drawn tight. 


Integral 

cold-headed nut, developed 
thread- 
locking function obtained deform 
ing the top two threads. Since the 


has 


flange permits the nut only 
one this method thread lock- 
tegral flange saves the cost 
dling separate washer. 


Hex lock nut... 

Reliance 


10 SCTCWS, ot 
Division Eaton 
Co., da 


fered 


ONC pi 
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mentioned that some units lend them 


simulated 
testing the laboratory. Many units 
are field tested for years before they 
are marketed. 


the basis market potential. 
chasing enters the picture usually 
the time savs Harwood 
makes the decision 
but Engineering not dictated 


on 


process fabrication method 


procedure high-production 


Manuele concluded. All that 
economics large part the 
cision add new 

that provides exceptional 
range spring action. Spring mem 


ber integral radially split Belle 
ville washer under the nut. Washer 
provides 0.015-in. deflection 
and develops sufficient 
for 
the No. screw spring develops 700 


break the screw driven solid 


tension. 


Spring 
Keliance 


Was a sclf-drilling, selt-tap 
ping screw. Inserted standard nut 


tool. 
pressure, 


running and with 


course, double-tapered 
end the screw drills the tap hol 


ind cuts the thread—in plastic, alumi 


num steel. The tap hole 


threaded, and the screw driven home 


one operation. Screw material 
is 1022 steel case hardened. 
Thread-locking blind 
fastening 

for 10-32 and threads, 
veloped Goodrich Aviation 


Products Division, has serrations 


der the head give resistance turn 


l 
but 


ing equal 
without special drilling. 
threads for the outer the thread 


length develop locking forces meeting 


MIL-N-25027. For minimum weight, 


these Rivnuts are made 4037 steel 
lengths are for 
panel thicknesses from 0.035 0.335 


In. 


Another new Rivnut design, based 


undisclosed 


developments 
cold heading, has cut from the 
cost larger sizes. Largest size 
rently available for 4-in. bolts; 


terials are aluminum steel with flat 


countersunk head 


Wood screw and stud 


cuts assembly costs for component 
mounted wood plastic panel 
new screw, just announced 
Shakeproof, has left-hand 


unacrl 


screw and locking nibs the 


threads the stud are 
point the stud helps find 
the nut and bring into alignment 


Left-hand we 


prevent cross threading and 


blind applications. two 
ire rolled separate operations, and 
length thread can vaned 
needed. Available all standard 
heads and screw sizes 
Four new 

were displaved Gre 
with the screw molded insert 


nut No. size: molded 


roof 
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chine screws with recessed head 
full range sizes from No. 
the 


nut die cas 13 size. 


now available from Groov- 
Pin with thread 
locking insert. New design incorpo 
truncated 


rates thread 


gives increased wall thickness. 
just inside the tapered end rather 
than slot open the end. Made 
case-hardened and 
cadmium-plated steel with full-length 


specs. 


whi 


element 


light-weight equip- 
ment are Heli-Coil 


new design combining 


offered 
stainless 
thread insert and Design 
takes standard fittings 
non-seizing permanent threads while 
sealing against leakage through either 
the outside the inside thread. 


Multiple tubing clip 
for hydraulic, lubricating, air 
instrument 


Was 


shown by 


DRAFTING AND DRAWINGS 


Drafting machines now enter new 
phase. x—v tracking unit has been 
equipped with standard protractor 
head two major manufacturers 
idd new 

the latest the line 
more and more complex equipment 
help the draftsman-designer draw 
straighter line. squares 
were challenged 


some vears ago the drafting ma- 


drafting-machine head mounted 
counterbalanced belts. 


sheet-metal stamping, snaps 
place through two holes 
lines under spring 


Corp. Designed 


Sharp 
ends spring fingers hold lines from 
axial movement either direction. 
Currently available one design for 
five parallel lines; other items 
are planned needs arise. cost 
limits application fairly high-pro 


duction applications 


integral with nut relieved 
underside permit deflection 
edge washer for spring action under 
tightening Ratchet 
formed under the washer face are 
angled advancing side but square 
the back side resist loosening. 
When nut torqued home, teeth 
become embedded, and require 
much more torque loosen. 
Designated X-58 design, these lock 
ing nuts, made Russell, Burdsall 
Ward, are available wide range 
sizes any head style except flat 
head, any length from twice the 
diameter. Also supplied 
carburized about 0.008 in. deep 
withstand power wrenching 


chine, complex gadget that needs 
triangles and cuts drawing time 
much half some cases 

appearance and proved invaluable for 
larger, more complicated asemblies 
and parts. adapt the drafting 
machine vertical boards, counter- 
weights were added, and orderly rows 
heavy weights are familiar sights 
the more advanced drafting rooms. 

But adjustable boards, that may 
swung from vertical horizontal 
positions will, made serious 
hazard the counterweight. 
swings through large and likely 
injure the next man line. 

And the Universal Drafting 
Machine Corp. and Keuffel Esser 
Co. have both added x—y tracking 
units their lines. These machines 
are fully counterbalanced for all posi- 
tions and the drafting-machine head 
moves easily left and right 
and down over the entire surface 
the board without protruding linkages 
counterbalance weights. 


Plan Hold caddy rack unit holds 1200 
blueprints accessible, portable rack. 


available and the advantages and dis- 
advantages each for the specific 
drafting work involved: 

and parallel straight-edges 
horizontal boards, 
longest time per drawing. ‘They are 
tiring and inefficient despite lowest 
far) first cost. 

Standard drafting 
counterbalanced, are best for detailing 
(small drawings large-volume pro 
duction). They must used 
small, horizontal boards. triangles 
are necessary. All current makes can 
locked 15° intervals and have 
baseline reset control. 

Counterbalanced drafting machines 
have the additional virtue appli- 
cation vertical drafting boards. 
Larger drawings are made with ease 
and recent research indicates that the 
vertical position much 
for the draftsman. ‘This type draft- 
ing machine may not 
zontally without considerable sacrifice 
space. 

tracking units are applicable 
both horizontal and vertical boards 
without loss space. ‘Their second 
big advantage that either track may 
locked permit drawing single 
vertical horizontal line for the full 
width length the board. ‘This 
invaluable for layout and 
well design where points must 
transferred from view view. 


Drawing 

still major problem, though 
some interesting solutions are begin- 


designed its cameras give exact 
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duplication image density and 
solution film despite differences 
the original drawings. ‘This permits 
the automatic high-speed 
electrostatic 
largers coming the market. Micro- 
film still some four five times 


more expensive reproduce than 
standard blueprinting, but the savings 
space (on filmed rolls 
can staggering. Further, 
filing and withdrawing from 
comes simple task and 
spection possible with one the 
many viewers the market. 
However, blueprints will 
used the shop out the field. 
Plan Hold Corp. has just announced 


NEW MATERIALS 


rack unit” designed hold 
1200 sheets—all readily available 
for detailed examination ‘The unit 
folds for shipment and has wheels 
for easy transport from room room. 


Mylar tracing material 
has been announced almost si- 


multaneously both and 
Keuffel Esser. The material will 
take pencil, ink and tvping 
easily soft 
rubber erasers. Cost will competi 
tive with tracing cloth with the 
vantages of: complete indifference 
water, extraordinary toughness (it 
cannot torn hand) and good 
dimensional 


Shell molding and sand casting 


are teaming more and more, 
with the more expensive shell process 
being used for intricate coring save 
machining costs. Superior Steel 
Malleable Castings Co., Benton Har- 
bor, Mich., for example, 
creased use this technique valve 
bodies, 


fittings, 


replacement for forged parts 
cut cost are exciting moderate in- 
terest, according Aurora Metals 
Co., Aurora, Developments the 
shell-mold 
these parts easier 
Main problems are high conductivity 
and strength the customer wants 
both the same part. Be-Cu alloys 
continue used for top strength, 
but conductivity drops off 
alloys for medium 


coated-sand 
making 


pre cess are 
cast. 


strength 
have higher Efforts are 
being made resolve this dilemma, 
that more castings can hit the big 

welding-rod 


motor-brush 
holders, 
former breakers and the like 


holders, trans 


Stress-corrosion 

castings, but Alcoa may coming 
with solution. The problem sus 
ceptibility stress-corrosion cracking 
after heat treating the temper. 
has under development new 
high-Mg allov, tentatively designated 


which will have special addi- 
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tives intergranular corrosion bar- 
rier improve 
considerably 
alloy. 


resistance 
the 


corrosion 


over that 


Nylon 

are still having tolerance prob 
lems caused moisture absorption 
and mold shrinkage, but not 
manufacturers are spending much de- 
velopment time the new castor- 


oil-derived, low-moisture-absorption 


developed 
Many are cutting down the 
content using metal hubs and 


wheels with the nvlon teeth molded 
place the periphery. 
control shrinkage. 
Hubs are die-cast, stamped, and cast 
metallurgy. 
Corp., Rochester, NY, even uses two 
wheel steel and the center hub 
bronze pressed-in for sleeve bearing 


| his also 


gives more over 


powder 


hubs, 


for bonding the copper the 
phenolic laminate are being improved 
Corp, NYC. 
modified epoxy-phenolic adhesive that 
promises improve bond strength 
for circuit boards where the copper 
laid down spray technique. ‘Tem 
perature performance looks like 
the 500 range 


are under intensive development 


hedge against the possible 
Asian tin supplies. Substantial sums 
are being spent special equipment 
test techniques 
presently available adhesives 
nical problems are formidable: 
hesives must applied easilv, have 
enough tack prevent springback 
before passing into the curing oven 


minute 


Cans per 


ternative complex cored castings, 
have interesting 
Min- 
Detroit, 


bilities, according Minnes 
ing Manufacturing 
Mich. Typical example 
pump housing bonded together from 
five die-cast parts. Parts manufactur 
ers like Doehler-Jarvis 
are relying primarily 
mechanical fastening methods 


however, 
improved 

] 
phasis here over the last vear has been 
niques. excited about adhesives 
another area, though, addition 


color and identification 


cast auto parts adhesion 
insert emblems. This twist has 
been sold one large auto firm, 
which reports the stand 
the necessary weathering tests and 


corrosion conditions met road serv- 
ice. Plating methods been 
proved too, savs D-J. citing a new 


double nickel coating which has 

better resistan the 
conventional Cu-Ni-Cr coating. This 
one, too, has the automakers beam 


plentiful. 


seem like news with all 


alu 


the hues 


num this process. Yet white 
vears. Colonial Alloys displa 
ing coating which pla 

white the anodized color list. 
anodizing technique that does not 

aluminum 


brilliant chrome-like depth 


color. ‘This boon 
want bright lustre, but 
adhesion characteristics v-high 


purity aluminum 
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Deep-drawn 

with tubing built-in are new 
twist the Roll-Bond process 
veloped Olin Mathieson Chemical 
Corp, East Alton, Roll-bonding, 
wav build heat-trans 
fer surfaces, involves silk-screening 
tubing pattern aluminum sheets, 
rolling the two together, and applving 
pressure the unbonded interface 
raise the tubing pattern. Parts like 
refrigerator cooling coils have been 
brake-formed from but 
now the bonded sheets can deep- 
drawn and the tubing expanded 
ward. ‘The process being extended 
copper too, although 
deep-drawing is, thus far, limited 
aluminum shapes 


Expanded metal has gone 
sophisticated 

over the past vear with the 
duction intricate patterns, according 
Designers Metal Corp, Chicago, 
and Penn Metals NYC. Com 
and machine guards, the new patterns 
are being applied where open area 
tractors, radios, and juke boxes. Col 
ors are applied spray painting 
vinyl cladding, with pre-painted met 
als under investigation 


Flame-sprayed tungsten- 
carbide 

will introduced soon Ken 
nametal Inc., Latrobe, Pa., extend 
its line hard-surfacing techniques 
the presently developed weld 
deposition method and the flexible, 
applied silver soldering, brazing 
needed. New powders 
will usable standard 


ing cquipme nt 


with improved thermal shock 
sistance are possible with new sili 
cone additive, 90, developed 
Midland, 
Mich. casting dia 1.5 in. 


long, containing piece hex 


Corp., 


steel bar, for example, will take 
peated thermal from 150 
—55C without cracking. Impact 
added 


strength with 


46 


Epon 828 doubles, though flexural 
strength drops somewhat. 


Low-cost fiberboard 

research labs Spaulding 
the new material, desig 
nated R-10, are good stiffness after 
forming and curing, and low moisture 
absorption. Also new 
vulcanized fiberboard 
developed National Vulcanized 
Co., Wilmington, Del. Poor 
fire resistance has been 
materials-handling 
equipment. ‘The new board 


formed readily other grades 


Tighter tolerances phenolic 
laminate 

parts and shapes are being 
manded the designer, according 
Svnthane Corp., Oaks, Pa., 
with the greater emphasis equip 
ment quality. has required 
velopment machinery the lami 
nate manufacturers, like 
sander worked out 
finish vanes for air motors, compress 
ors, and pumps. Service 
requirements are up, too, 
missile and aircraft demands 
for laminates take 600 and above. 


MECHANISMS MOVE ALONG 


combine with photocell (sketch 
produce high-speed indexing 
100 per sec, new unit 


Warner Electric Brake Clutch Co. 
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Carbide Chemical Co., uses standard 
thermoplastic sheet molding processes 
form textured shapes for radio cov- 
ers, ribbed split 
flange covers. Filled 
place cores, shaped Dynel parts show 
potential for auto arm rests, crash 
Other molding 
processes like matched metal die and 


pads, seats. 


plug molding using cheap dies 
wood, plaster-of-paris, papier-mache, 
are also feasible. 


Larger polyethylene molded 
parts... 

are becoming more common the 
according Celanese Corp., 
NYC parts the 
are auto heater ducts and crates for 
trucking bottled 


Synthetic fiber reinforced 

created quite last 
vear, are not panning out well. 
addition high cost, 
glass fibers, clongation too great for 
good reinforcement, even though the 
bond between the svnthetic fibers 
excellent. area application 
parts requiring weather and 


chemical resistance. 


Both clutch and brake use 
tionary which avoids 
need for slip rings and brushes. 
terial—such steel cut vari 


4 
7 
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fed under its own 


which reflect light back the photo 
cell. This triggers tubes the control 
box which shift current from brake 
clutch, thus actuating cam oper- 
ate the cutting tool. Method also 
successful data from 
magnetic tape punched cards. 
Repetitive-cycling operation easily 
obtained from disk 
combination (sketch) powered from 
separate 
when 


source. activated 


silvered opposite 
photocell—brake operates 
segments show. Holes disk can 
used pass light photo cell from 
fixed source. Pattern easily changed 


suit operation 


Modular construction 
has had spectacular success 
machine tools because the need for 


that 
knocked down and reassembled 


specialized 
new job when there product 


special reducers can now obtained 


mechanical-component and 


which combine separate 
different 


needed change 


models. wrench 1S 

Developed Westinghouse Elec 
tric Corp., the basic unit (sketch) con 
sists case and 5:1 gear reduction 


this can added (1) other 


reduction sets—a second gives 


third gives and fourth gives 


625:1; (2) right-angle drives, with the 
unit mounted for power takeoff from 
the oil 


any direction 


breather and level indicator, 
replacing the oil seals with 
bolted 


units, 


seals; (3) gearmotors, 


the 
plate 


reduction 
mounted 
Wall and ceiling mountings 
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obtained indexing all the 
cages with respect the gear case 
deg increments using any one 
four sets dowel holes front 
and rear the case. Basic unit avail 


SEALS 


KEYS 


BEARING 
SURFACE 
MOVABLE 


new spring-loaded, 
prevent freezing and fret 
movable 


sketch). Kevwavs were moved 
outward leave oiled bearing surface 
surface lubri 
feed 


kevs made of 


tree grooves 
centrifugal-force from 
Resilient 


rubber coated with pads further 


cated by 


oil 


POWER AND CONTROL 


Electrical power and control 


product lines are well developed, 
but with few major changes design 
manufacturers 
been catching the 


NEMA (National Electrical 
Association 


concept have 


turers program 


Relavs, switches, circuit breakers and 


solenoids are abundant, substantial, 
but fundamentally unchanged 

Some trends appear definite. Com 
svnchronous-induction 


bination 


tors are being added motor product 
lines. for example, has 
troduced the : It Opec! 


ates as 


squirrel-cage 
tion motor, accelerating almost 
it 


locks into step because special 


reaches 


bars and flux-guiding 


fixed pok 
Stator 


already has 


windings for 


Above 5 


poses to increase this soon 


improved design permitting con 
tinuous angular oscillation, dither, 
caused load fluctuation from normal 
belt 
terrupted lubrication between bearing 


behavior. 
surfaces. Horsepower ranges from 1.5 


15. 


and fan-like keep 


speed eddy-current drive 


} 


cool when 


Heat dissipa 


operated low speeds 


tion the main problem with 


current drives because all 


resulting from difference between 
put and output speeds are converted 
heat. New unit Cone-Drive 
Gear Division Michigan ‘Tool 

rings 


houses the rotating iron flux 


aluminum housing which 


induce negative pressure around the 


rings. Labyrinth keeps air moving 
constant speed svmmetrically around 


all surfaces housing. This gives con 


stant heat distribution and avoids dis 


tortion and thermal stresses. Air Cool 
ing said permit operation 
150-hp unit down point 
full torque Horsepower range from 
150 

hp, 1200 rpm, silicone imsulation 
provided. Advantage ability 


cncap ulated motor to 


the job enclosed motor 


open tv pe 


Small induction motors continue 
machines ire till 
popular and low-cost, are for lght 
some makers are extending 
higher ratings 

Wagner Electric Corporation 
heves that NEMA-frame motors 


resilient 


fan housings 


products, with mountings 


Industrv has formerly 
with 3 hp 


Valve, conjunction 


duced 
line. pinion the stem 
axis mates with racks machin 
pair balanced pimions (moving 
opposite directions result 
powerful, action 
Assemblv leakproof and 
operates from fluid gas 
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OIL 


Electric Co. has designed 
motor-lubricating system with visible 
reservoir above each sleeve bearing. Al- 
though not commercial produc 
tion, will deliver desired flow oil 
match any customer requirement. 
Reservoir size determined 
between scheduled overhauls other 
customer equipment. 


Marathon Electric Mfg. Co. offers 
ammeter give indication load 
being carried. Sold mostly for pump 
ing, its ammeter calibrated flow 
units. Variations pump and motor 
performance probably affect accuracy 
reading, but method seems simpler 
than installing flowmeters. 


TERMINAL 
a”6 ET ‘ 


Marathon also exhibited individual 
switch units that fit next 
terminal blocks the “Building 
terminal strip channel. Any 
number can stacked along the strip 
any point, and they take more 
space than plain terminals. 


Zenith Electric Co. now offers 
ganged adjustable timing panel. Clock 
timers (15 suggested, 
sible) are geared together and driven 
face has closely spaced tabs around 
the edge, set open close the 


circuit the mechanism turns. 


Cutler-Hammer showed transistor 
ized relay assembly that accepts micro- 
amp signals and switches watts 
former lowers supply voltage, the 


Indiana Steel Products Co. reports 
increasing interest ceramic-magnet 
materials. For example, Stearns Mag- 
netic Products Co. now offers Indox 
place electromagnets for mag- 
netized pulleys. Equal pulling power 
claimed, without wiring, heat 
moisture problems. One axial bar 
north, next south, and forth. 


Fluid power and 


show rush high pressure 
and temperature. Some 5000-psi con- 
trol valves were displayed, but 1000 
1500 psi was the usual limit. Air- 
craft components, modified for com- 
mercial applications, are common. 
Electric, pneumatic hydraulic 
controls are all getting increased 
tention. 


SIGNAL 

FEEDBACK 


Vickers Inc., Hydraulics 
Div., attracted servo 


week 
test stand. Prime performer was new 
electro-hydraulic servo valve, but other 
test equipment completed typical 
“control loop” simply that low 
was bar one’s 
Servo accepts milliamps signal 
rent (from potentiometer synchro 
feedback), has output gpm 
with 3000-psi supply pressure. 
stage 2-spool design pilot posi 


Product 


plug-in cell triggers 
Potter Brumfield miniature relay, 
used the assembly and the con 
tacts deliver 155 volt cvcle a-c 


the load. 


- 
\ MY;aNe mC 


MAG 


tioned permanent-magnet differen 
tial-torque motor. Output stage throt- 
tles oil flow with differential 
current, and has 
back linkage pilot. designed 
for low-frequency response 100 
cps because most industrial applica 
tions not exceed this rang 


Parte 


SECTIONS 


Birmingham has 
called that bolt together 
sections form vertical panels 
looking like switchboards. The con 
trol hardware mounted the front, 
tubing the back. Another mani- 
folding method consists drilled rec 
tangular blocks metal. These serve 
used sections the panel 
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LATEST PROPERTY AND APPLICATION DATA 


Traversing window covering LUCITE 
filters provides ventilation 


Beautifully molded Pont 


acrylic resin, the Jaylis Decorator Screen 


permits free-flowing ventilation through 
horizontal air-vents. filters and dif- 
fuses harsh, glaring sunlight, yet pre- 


serves privacy. 


Colorful 


Three-dimensional and semi-translucent, 


decorator colors. The high reflective 
properties make the screen 


desirable for large expanses sunlit 


areas, thus providing better room tem- 


perature control. 


Easy clean 


The screen’s vertical surfaces eliminate 


the need for more than occasional vacu- 
uming dusting. can washed 


easily with soap and warm water. 


Durable 


The 
Lucite makes practical for outdoor 
applications. Even after prolonged 
weathering, Lucite will not lose its 
transparency become discolored 


sunlight warp disintegrate. 


Easily fabricated 


Lucite can worked with conventional 


This versatile screen of Du Pont LUCITE suggests many nia, by Southern California Plastic Company. Glendale 


woodworking tools, much the same uses, such lifetime traversing window coverings, room California.) These folding screens run traversing 
. a dividers, folding doors and luminous wall screens. ‘LUCITE tem of ZYTEL nylon resin, molded by Coast Craft Ind 
manner as wood or metal. molded for Jaylis Sales Corporation, Los Angeles, Califor tries, Glendale, California 


The translucent beauty of Du Pont LUCITE acrylic resin Because it is easily molded and requires no finishing New ‘‘Mello-lite” diffuser of LUCITE prevents glare, adds t 
provides a perfect jewel case adds extra sales appeal LUCITE was specified for this new traffic signal finder beauty of lamp. It is easily removed, easy to clean. (Molded 
Molded for —_ National Watch Co, Elgin, Ill, by Kent Molded for Lite-Site Incorporated, Box 21 t nawanda for Sears, Roebuck & Co., Chicago, Ill, by Rupert Mfg 
Plastics Corp., Evansville, Ind N. Y., by Du Bois Plastic Products Co., Buffalo, N. Y Co., Blue Springs. Mo 
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PRODUCT ENGINEE 


LATEST PROPERTY AND APPLICATION DATA 


Things for Better 


Chemistry 


Sunburst ‘‘Shining Hours” wall clock 
was molded for General Electric Co., Ash- 
land, Mass., Erie Resistor Corp., Erie, Pa. 


New clock 
features beauty 
Pont LUCITE 


Combining beauty with strength and 
lightness weight, Pont 
acrylic resin ideal for both decorative 
and functional applications. 


Its sparkling clarity evident Gen- 
eral Electric’s new wall clock, appropri- 
ately called “Shining 


LUCITE available wide range 
colors—translucent, transparent and 
opaque. can back-colored for 
special effect. Hours,” for ex- 
dramatically back-colored ebony-and- 
gold and all-gold. 


Easy clean with soap and warm 
water, LUCITE retains its luster through 
years use. 


This versatile resin retains its form sta- 
bility temperatures high 200 
Since can frequently one-shot 
molded, one piece often re- 
places several difficult, involved com- 
ponents other materials. The elimina- 
tion extensive welding and assembly 
operations considerably reduces fabrica- 
tion costs. And because durable, 
practically eliminates shipment 
damage. 

For more information about 
Co. 


Photoelectric cell Pont 
sets camera automatically 


Lens for the photoelectric cell was molded for Bell 
Howell Company, Chicago, Stimsonite Division, 
Elastic Stop Nut Corporation America, Chicago, 


Optical accuracy, lightness 
weight, and adaptability intri- 
cate configuration—for these rea- 
sons Bell Howell Company 
Chicago, specified Pont 
acrylic resin the reticular 
lens for the automatic exposure 
control its unique elec- 
tric eye movie camera. This the 
camera which the automatic 
diaphragm operated six tiny 
batteries. 


Optically outstanding and economical 
LUCITE transmits about 
light striking and can molded 
sizes and shapes fit many op- 
tical needs. Its lightness weight 
(about one-third the weight 
glass) distinct advantage 
many applications. Exceptionally 


strong and durable, the shatter- 
resistance helps elimi- 
nate breakage and facilitates han- 
dling. Moreover, LUCITE does not 
become discolored cloudy with 
age. 


Easy work with 
can fabricated close 
tolerances injection com- 
pression molding and extrusion. 
Why not evaluate for your own 
operation? For further informa- 
tion about write: 
Pont Nemours Co. (Inc.), 
Polychemicals Dept., Rm. 36-4-28, 
Wilmington 98, Delaware. Can- 
ada: Pont Company 
Canada (1956) Ltd., 
P.O. Box 660, Montreal, 
Quebec. 
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NEW FASTENERS CATALOG 


Send today for your copy this useful reference, 
the most complete edition ever issued! 


illustrated catalog headed and threaded Publications Department, Room 1036 


Bethleh Steel Com 
fasteners. Handsomely bound, this 164-page 
Bethlehem, Pa. 


catalog attractively printed two colors; and 
packed with data just about every type would like have copy “Industrial Fasteners,” your new 
- ° No. he ed nd threaded 
and size fastener imaginable. List prices, 164-page (No. 436) headed 
dimensions, weights, and container quantities 


are also included. Name Title 


you have not yet received your copy, use Company 


the accompanying coupon. Simply print your 
name and address, clip the coupon, and mail 


fastener items. 
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NATIONAL OIL SEAL LOGBOOK 


Unique triple-lip National 
Syntech seals bearings 
“underground” rugged 
disc harrow application 


4 


> 


Low cost, easily installed 

Excludes dirt, mud and water 

Ideal for permanently lubricated bearings 
Effective after 4,000 test hours 


The Triple-Lip Syntech seal, pioneered National, provides 
new standard bearing protection for equipment operating severe 
dust, dirt, mud and water conditions. 


The seal rugged and extremely simple design. consists three 
identical synthetic rubber sealing members bonded metal washers and 
enclosed rigid steel outer case. Use the “straight” Syntech 

sections keeps torque low, simplifies flush lubrication, and permits the 
seal accept high degree runout and misalignment where needed. 


For complete information, call your National Applications Engineer 
write direct 


NATIONAL SEAL 
Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Van Wert, Ohio, Redwood City 

and Downey, California 


4540 
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BULLETIN 1200 


All new inside and out—new, rugged frame design 


locations. 


Get full information send for Bulletin 1200 new Fairbanks- 
Morse line totally enclosed, explosion-proof motors. Write today: 
Fairbanks, Morse Co., Dept. PE-4-28, Chicago 


FAIRBANKS-MORSE 


name worth remembering when you want the BEST 


ELECTRIC MOTORS AND GENERATORS « DIESEL LOCOMOTIVES AND ENGINES « PUMPS « SCALES « RAIL CARS « HOME WATER SERVICE EQUIPMENT « MAGNETOS 
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How Frantz Manufacturing Co. improves 
with these (iss) products: Amerstrip, 


7 


— 


Springs with stamina. 


and other Frantz building specialties. American Quality Springs are available all sizes, shapes, and descriptions. They 


These long-lasting American Quality Springs will into garage doors 


are inspected through every stage the manufacture and meet the highest standards quality. 
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roller skates and garage doors 


Amerled, and American Quality Springs 


USED the manufacture almost 
every part the types Hustler Corporation 
skates made Frantz. These skates will stand 
under the punishing wear children may give them 

yet maintain their attractive finish. Amerstrip 
tailored each particular job has the physical 
properties assure good performance and effi 
cient manufacture. 

Tough, durable American Quality Springs play 
major part the smooth operation Frantz 
garage doors. These quality springs make garage 
doors lower cost and easier operate than doors 
using counterweights—and they have proven 
equally durable. 


Amerled ups machining speed 17.4% 


Frantz has been machining its own axles and 
bearing cones for roller skates and conveyor wheels 
Recently they switched Grade free-machin- 
ing USS Amerled. This easy-to-machine, lead 
bearing steel meets all their requirements lower 


cost permits them increase machining speed 
from 320 375 S.F.M.—a jump—with 
loss tool life and less rejects. 

American Steel Wire produces complete line 
manufacturers wire products. Our large techni- 
cal staff can tailor these items fit your individual 
needs. Call our nearest Sales Office today. Ameri 
can Steel Wire, General Offices, 
Building, Cleveland 13, Ohio. 


Precision. the top picture, wheels 


being added roller skates final assemble 
table. the bottom picture, Bliss Roll Feed Punch 
Press stamping ball races from .047 USS 
Amerstrip the rate 195 per minute. Frantz also 
makes heels, toes, and channels from Amerstrip 


USS, American, Amerstrip and 


American Steel Wire 
Division United States Steel 


Product Engineering April 28, 1958 Use Reader Service Card For More Information 


a4 
ane 


Goodrich 
save time, cut costs doing... 


you have dual TWO JOBS 


fastening problems 


airplane window seal, Rivnut rivets plate 
(A) center post (B), provides nut plate 
hold clamp strip (C). Rivnut head serves 
spacer for transparent plastic sheets (D). 
Result: neat, weather-tight seal! 


RIVNUT 


GOODRICH RIVNUTS cut costs and speed assembly 
vaporizer assembly, rivets upper they rivet two parts together, make firm, accurate 
(A) casing (B), firm, nut plate for third. And they both jobs one quick 
accurate nut plate for attachment lower operation! Rivnuts can installed from one side, take 
flange (C). Rivnut eliminates reinforcing attachment from either end. They eliminate 
plate. Result: less assembly time, fewer parts, welding, tapping, 


better product. the transformer assembly above, one worker fastens 


the metal cover (A) the Glastic* sheet (B) with Rivnuts 
seconds. Rivnuts then serve mounting lugs for attach- 
ing completed transformer mounting plate (C). 


Rivnuts have speeded thousands 


fastening jobs. They can the same for you. 


SEND NOW FOR FREE 
RIVNUT DEMONSTRATOR 


Demonstrates with motion how 
you can use Rivnuts fasten 
WITH and TO. Explains construc- 
tion, simplicity installation. Get 
your free copy today writing 
B.F Goodrich Aviation Products, a 


) sO A) lug r 
ase ) 18 attached On other side. Kesult: Dept. PE- i8, Akron. Ohio 


fewe lower assembly cost. 
ewer operations, lower assembly cost Reg. The Glastic Corp. 


EGoodrich aviation 
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Rivnut provides 6-thread nut plate for 
attachment from either end—or 
spotlight assembly, Rivnut replaces awkward 


like these? 


PRODUCT-DESIGN 


MEMOS FROM DUREZ 


Flying saucer? 


This plastic housing helps airmen find out 
what’s cooking the roof the world. 

It’s part radiosonde, device that 
has sparked many flying-saucer reports. 

Dropped from high-flying weather 
reconnaissance plane over Ocean 
arctic ice, the radiosonde flips its plastic 
lid, releasing parachute. 

The ballooning chute yanks antenna 
line out the case. Then, the device 
drifts groundward, broadcasts code 
report air temperature, pressure, and 
humidity every six seconds. 

Picked radio men, these signals 
enable the Air Force piece together ac- 
curate forecasts flying weather over 
remote frontiers. 

The snap-off housing molded 
Durez 16771 Natural, selected for its im- 
pact strength and its ability stand ex- 
tremes temperature and humidity. 

sharp contrast the mass produc- 
tion phenolic parts, this use Durez 
suggests its ability meet your out-of- 
the-ordinary requirements. 

like technical data 16771 
Natural, check the coupon. For informa- 
tion other special-purpose phenolics, 
write us, outlining the problem. 


Big job, big saving 


What’s hot phenolics? Automation 

Automatic molding diam- 
eter water-pump impeller for new Ford 
cars, trucks, and tractors has made pos- 
sible switch from cast iron phenolic 
-with substantial reductions weight, 
production and cost. 


Product Engineering 


High-impact phenolic 


April 28, 1958 


Automatic molding 


Phenolic tor appliances 


impellers are molded shot 
the largest capacity compression mold- 
ing press ever operate fully auto- 
matic cycle. 

The material selected for the impeller 
Durez phenolic impervious anti- 
freeze and antirust solutions, combining 
moisture resistance with dimensional sta- 
bility high degree 


Thinking big? You'll find there are many 
ways which mass-production molding 
and Durez phenolics can team profita- 
bly for you. The versatility and excep- 
tional batch-to-batch uniformity these 
compounds assure best possible results 
highly automated production lines. 

Ask your molder your Durez sales 
representative suggest how you can put 
these advantages work your products 


Durez and the coffee- 
break 


Appliance makers can tell you that wher- 
ever coffee perks, bubbles, pours into 
cup, there’s likely Durez phenolic 
close 
Electrical components, handles, knobs 
these are just few essentials coffee- 
break, which Durez molding com- 
pounds play unassuming part 
prime requisite for this sort assign- 
ment the ability phenolic resist 
coffee stains and chemical deterioration 
The appliance designer also looks for: 
excellent surface finish 
good dimensional stability 
coolness the touch 
crack resistance when molded around 


large inserts 


looking for properties like 
these, you can find them all Durez 
Black. exemplified the compo- 


nent shown here, electrode assembly 


for king-sized coffee maker and dis 
penser. 

For more facts versatile Black, 
check the coupon 


For more information the Durez materials mentioned above, check here 
High-impact Durez 16771 Natural—data sheet 
Phenolic molding compounds—descriptive bulletin 
| General-purpose Durez 791 Black--data sheet | 
Clip and mail with your name, title, company address. (When requesti 
samples, please use business letterhead.) | 


HOOKER ELECTROCHEMICAL COMPANY 


1504 Walck Road. North Tonawanda, 
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YOURS from the case 
motor man 


Here’s what amounts “super- 
market” variety eight basic types 
polyphase motors, each available 
wide range sizes and with 
practically any electrical mechan- 
ical modification needed. 

But addition wide choice 
that helps you get the motor best 
suited for your application, you get 
scores quality features that pay 
off uninterrupted service, longer 
operating life, lower maintenance 
cost. Every motor designed 
offer ample protection against tem- 
porary overloads voltage drops. 
You get balanced insulation afford 
maximum protection against phase- 
to-phase phase-to-ground break- 
downs during high amp 

All the engineering assistance you 
want need available for design- 
ing motor into your product 
applying standard models. What’s 
more, many models are available 
from stock, both old and current 
NEMA frame sizes. 

For complete details, contact your 
Smith motor man write 
direct. 


~ 
m 


GEARMOTORS 1 to 25 HP are also available 
with electrical or mechanical modifications 
to meet your specific requirements. 


Through research better way 


ELECTRIC MOTORS 
Tipp City, Ohio 
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APPLICATION 
ENGINEERING 


HOW DETERMINE MAXIMUM PRESSURE 


for connections made with flexible metal hose 


Determination maximum allowable 
pressures for metal hose connections 
has long been surrounded with confu- 
mass conflicting information 
has made the job unneces- 
sarily difficult. Recognizing these prob 
lems, Flexonics Corporation has de- 
ve lope d simple procedures tor estab- 
lishing connector specifications meet 
required pressure requirements. 


Four Factors 
Influence Pressure Limitations 


arriving the maximum allowable 
pressure for any flexible metal hose 
connector four factors must 
sidered: 
Size, type and material hose. 
Method fitting attachment. 
sembly. 
1. Nature of pressure 
pulsating shock). 
connector can properly de- 


signed without consideration all 
these factors. 


(constant, 


Hose—The size, construction 
and type metal given piece 
hose determine its ability withstand 
Flexon Metal Hose De- 
sign Guide gives maximum allowable 
pressure for all types, sizes and mate 
rials Flexon metal hose. Use these 
values the basis your calculations. 
Method Fitting Attachment—The 
manner fitting attachment frequent- 
modifies the maximum pressure rat- 
ing hose assembly. Following are 
working pressure rating hose assem- 
blies: (In all cases multiply the max 
imum allowable pressure given 
Flexon hose specifications the fac- 


tor get maximum constant working 


pre ssure, 


Soft Solder Fittings: 


For bronze steel hose: 1.25 
For stainless steel hose: 1.00 


Mechanical Reusable Fittings: 


For braided bronze steel 
hose: 1.10 


Packed-On Fittings: 
For interlocked Rex-Tube pressure 


hose: 1.00 
Brazed Welded Fittings: 


For bronze steel hose: 1.00 


Use 


PRESSURE REDUCTION FACTORS FOR ELEVATED TEMPERATURES 


EXAMPLE 


£ WITH MAXIMUM WORKING PRESSURE AT 
0° F = 900 PSI 


MAXIMUM ALLOWABLE PRESSURE OF HOSE AT 500° F 


FROM GRAPH DETERMINE THE TEMPERATURE FACTOR 
TEMPERATURE (788) 


TEMPERATURE FACTOR 
TO MAXIMUM WORKING 


| 
HH 
| 
+ 


BE APPLIED 


OPERATING TEMPERATURE, F 


For stainless steel hose 

attachment silver brazing: 
1.00 

attachment atomic hydro- 
gen welding: 0.65. 

attachment Heliarc weld- 
ing, braid sleeve type con- 
struction: 0.80. 

ing, welding ring type con- 
struction: 1.00 

Service Temperature Assembly 
Flexon metal hose are given for 70° 
Hose assemblies to be used at tem- 
peratures above this must have a re- 
duction factor applied. The graph 
above shows these factors for three 
the metals most commonly 
hose construction. Apply this factor 
the pressure value determined 
plying the fitting factor to maximum 
allowable pressure the hose. 

Nature the pres- 
sure constant, shock pulsating 
has an important effect on maximum 
allow: ib le pre ssure for a hose assem- 
bly. For constant pressure, no factor is 
However, for shock and pul 


sating pressures, factor must ap- 
plied compensate for stresses set 
this type pressure. 

Working pressures for pulsating 


conditions are normally the constant 


working pressure. 

Working pressures for shock condi- 
tions are normally 1/6th the constant 
working pressure, where the duration 
of shock pressure is up to 3 seconds. 

These factors are based extensive 
laboratory testing. However, for criti- 
cal applications your 
sales engineer. 


Design Assistance 


Further information all aspects 
hose design presented the 36- 
page Flexon Metal Hose Design 
Guide. You'll find this the most 
complete and authoritative handbook 
metal hose design problems. 
sure and have copy your It’s 
yours for the Write today. 

you have specific design prob 
lem, Flexonics’ design engineers will 
pleased assist you. Just send 
outline your requirements. 


HOSE DIVISION 


1351 THIRD AVENUE 


MAYWOOD, ILLINOIS 


In Canada: Flexonics Corporation of Canada, Limited, Brampton, Ontario 
Also Manufacturers of Rubber and Metal Hose Assemblies * Expansion Joints « Aircraft Components 


Reader Service Card For More Information 
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When You See this Nameplate 
You Know Someone Has Solved Problem! 


four problem may the field speed 
DYNAMATIC 
control, tension control, power transmission, 
testing. Dynamatic Eddy-Current Equipment— COUPLINGS 
solving these problems virtually every indus- 
try, both plant equipment and end 
-€ 
can the same for you. 
Dynamatic units offer the important advantages 
rapid response, wide speed range, quiet AND 
operation, low power loss, low maintenance DRIVES 
costs, and stepless adjustable speeds from 
power source. 
And Eaton Dyna-torQ magnetic-friction indus- 
trial clutches and brakes are solving driving 
and braking problems all industries where 
accurate start-and-stop control required. CLUTCHES, BRAK 
Check with the Eaton Dynamatic representative 
distributor your locality, or— 


Send for Illustrated Descriptive Literature 


Covering Dynamatic Eddy-Current and Dyna-torQ Equipment 
3307 FOURTEENTH AVENUE KENOSHA, WISCONSIN 
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MOTOR PULLEY 


spring cover, belt tension spring, 


and retaining ring. 


FIXED DISC SLIDING DISC 
Pre loaded safety cartridge for belt 
tension spring, and retaining ring. 
= 
FIXED DISC SLIDING DISC 
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Here variable speed control its 
most simplified form variable speed 
control with new economy made pos- 
sible because the new REEVEs Vari-Speed 
Motor Pulley disc assemblies and bases are 
the simplest components available. 

Disc assemblies have just three main 
parts: two smooth-face, cone-shaped discs 
—one mounted fixed position the 
motor shaft, the other designed slide 
laterally the hub the fixed disc; and 
the belt tension spring. Belt tension spring 
automatically maintains pressure the 


sliding disc for correct belt tension all 
output speeds. 

There are other wearing parts give 
maintenance trouble. Compact disc assem- 
blies available nine sizes, hp. through 
hp., fit old and new NEMA motors. 

Separately mounted countershaft assem- 
blies, three sizes match REEVEs motor 
bases, are available step-up step- 
down output speeds. 

For complete information Motor Pul- 


ley sizes and available controls, write for 
Bulletin K35-V582. 


view sliding disc shows how REEVES 
exclusive maintains film lubricant 
between hub length fixed disc and bore sliding 
corrosion. One lubrication point services entire disc 


assembly, virtually eliminating sticking discs. 


Base and motor slide rods manufactured for 
precision fit and true alignment. 


> (~ — 


New precision Four compact sizes 
accommodate old and new NEMA motors through 
hp. Sturdy, durable bases are manufactured spe- 
cial automatic equipment assure positive, easy adjust- 


ment and accurate speed control. 


: 


Fully-lubricated shifting screw and precision features 
provide easy shifting. 


REEVES PULLEY COMPANY 
Division RELIANCE 


Columbus, Indiana 


ELECTRIC 
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STEEL LINES FOLD LIKE ACCORDION 
Typical diverse swivel joint applications, 
newly designed Chiksan Discpak joints are 
installed the steam lines platen press. 
This new type swivel joint, designed for hot gas 
and steam, allows inexpensive packing replace- 
ment without removing swivel joint from line. 


WHEN design 
DICTATES 
METAL LINES... 


SOLVE 
LINE 
FLEXING 


PROBLEMS 


Chiksan swivel joints allow metal lines flexed predetermined travel 
arcs, eliminate hose rupture, reduce maintenance and replacement costs. 

Where tight bends pressure hose make wide loops necessary, Chiksan 
swivel joints, conversely, permit compact placement lines. When used 
with hose, Chiksan swivel joints shorten hose lengths and also lengthen 
hose life minimizing tight bend and torsional fatigue. 

Chiksan swivel joints are available from stock wide range materials, 
temperatures, and pressures meet practically every design requirement. 
Chiksan swivel joint packing units are designed for specific services. For 
example, packings have been developed efficiently handle non-inflammable 
hydraulic fluids. Write today for catalog and name nearby sales engineer. 


A SUBBIDIARY OF FOOD MACHINERY CHEMICAL 


CHIKSAN CALIFORNIA CHICAGO ILLINOIS NEWARK NEW JERSEY 


W E t } 1. Tex bsid Chik E t ye 
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LONG SERVICE LIFE > 
Chiksan swivel joints 
deliver years service 
with only occasional main- 
tenance attention. All-steel 
hydraulic lines Flash- 
Butt welder, shown 
right, allow lines shift 
handle various work. 
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HOSE BURST DANGER HERE... 


Critical lines take new measure safety with all- 
steel flexible units replacing pressure hose. These 
all-metal swivel jointed lines shown die casting 
machine above, eliminate damaging hose ruptures, and 
reduce fire hazard, fluid loss and setup time 75%. 


PRESSURE? TEMPERATURE? CHIKSAN MEETS 
THE NEED... 

Over 2,000 different types, styles and sizes variety 
temperature and pressure ratings are available 
meet your design needs. This plastic injection molding 
machine, above, uses two different sizes Chiksan 


swivel joints its hydraulic lines. 


NO LIMIT ON LINE DESIGN 
Free swiveling action 
and planes permits design 
compact lines meet any 
requirement. This overhead 
line service water 
softener regenerating plant 
permits shift from one setup 
tanks another for faster 
handling tank regeneration. 


CHIKSAN COMPANY 
330 NORTH POMONA AVENUE, BREA, CALIFORNIA 


Please send copy your latest catalog 


Title Address 
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Let’s design 


speed reducer today 


latest brainchild without ruining the design? 

Doggone manufacturers all build reducers 
too big fit into those few cubic feet got 
left for the reduction unit back behind the 
double-ended dingbat? 


you can’t find speed reducer fit your 


Revolt! Design your own! Show ’em! 


George, design yourself and fit. 
How? Well, you know your size limits. Draw 
the biggest box that’ll fit the space and you’ve 
got your reducer housing specifications. 


Now you need gears that will (1) transmit the 
needed horsepower under all operating condi- 
tions, (2) provide the ratio your machine re- 
quires and (3) fit the space that’s available. 
soon discover that there are limits 
what gears can transmitting horsepower. 
The cheapest answer parallel shaft helical 
gears. fit you’re clover. But they 
take the most room, especially when you’re out 
the fractional range. The right angle worm 
and gear combination the most compact drive 
arrangement. 


Here again you have choice. Cylindrical 
worm gearing often used, and it’ll the 
job, worth consideration. But it’s not the 
most compact possibility. The best way 
shrink gears and still carry the load the double- 
enveloping worm gear design. Both worm and 
gear are throated and the two literally wrap 
around each other. This brings center distance 
the two shafts closer together and you can 
put them inside smaller housings. 


Does this reduce load capacity? sir! You 
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can carry the same load with center distances 
33% smaller than those cylindrical 
worm gears. use the same center distance 
and carry greater load. Will these gears hold 
operation? Sure, you beef the teeth, 
the bearings and the housing. Use straight- 
sided worm and gear teeth and get all 
the strength there ever need. Use large 
taper roller bearings with real B-10 life. Use 
reinforced, heavy wall housing that won’t dis- 
tort under load. Put fins for added cooling 
and increased thermal horsepower capacity 
meet your needs. Now, put the whole thing 
together and you’ve got speed reducer that’s 
dilly. 


Designing your own speed reducer give you 
headache? Looking for easier way? There 
one. Someone’s already done exactly 
talking about. You can order that com- 
pact speed reducer right off the shelf. Where? 


Cone-Drive Gears, that’s where! 


Yes sir. They stock double-enveloping worm 
gear speed reducers from fractional 665 hp. 
Standard ratios from 5:1 70:1 about 
increments, all interchangeable any type 
housing given center distance. Worms over 
and worms under. Gear shafts vertical, too. 
Single- double-extended output shafts, 
shaft mounted. Over 200,000 combinations pos- 
sible. Wow! Just about anything you want. 


Better get Cone-Drive’s new speed reducer 
catalog that details everything. Ask for Bulletin 
CD-218. Cone-Drive Gears, Div. Michigan Tool 
Co., 7171 Rd., Detroit 12, Mich. 
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MOTOR CONTROL 


This Baker Automatic Transfer Machine equipped with 

special Allen-Bradley control panel, assembled from stand- 

ard components listed the latest A-B Handy Catalog. 
Twenty-six machining operations are performed automat- 


ically this huge transfer machine. keep this machine 
operating continuously avoid costly production shut- 
downs— Baker selected Allen-Bradley quality 


motor control—the simple control that good for millions 
Simplicity design and silver alloy contacts are features 

all Allen-Bradley control auxiliaries—they are similarly trou- 
ad } : ble free. Therefore, standardize on the Allen-Bradley line of 
and relays the result their simple design. Havine 
. I © ly quality motor starters, relays. push buttons, limit switches, 

one moving wear and consequent trouble are reduce 
are reduced and other accessories. You cannot possibly make mistake! 
the minimum. The double break. silver alloy 


standard throughout the Allen-Bradley need Allen-Bradley Co., 1316 Second St., Milwaukee Wis. 


attention. They are always perfect operating condition. Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


-line starter 
Universal type relay has con- 


tacts that can connected with accurate and 
for either open” load relays. 
“normally operation. 220 600 


Has completely sealed oper- 
ating head and switch body. 
This adjustable roller lever 
type saves installation time. 


This new air break contactor—around which Allen-Bradley has developed 


complete line high voltage starters—is designed match your toughest 
applications. features the same solenoid design—with only one moving 


part—that has made Allen-Bradley low voltage starters universally recognized 
for their tremendous operating life. 


These new contactors are available full voltage and reduced voltage starters 
—nonreversing reversing—for squirrel cage, part winding, slip ring, and 
synchronous motors 1500 hp, 2300 volts; 2500 hp, 4600 volts. All 
starters are equipped with current limiting fuses and have interrupting 
capacity 150,000 kva 2300 volts and 250,000 kva 4600 volts. 

will pay you investigate these quality starters. Complete information 
contained Publication please send for your copy, today. 


Only One Moving Part. 
Simple solenoid design elimi- 
nates trouble-causing pins, 
pivots, and flexible jumpers. 


Allen-Bradley Co. 
1316 Second St. 
Milwaukee Wis. 

Canada: Allen-Bradley Canada Ltd. 


Galt, Ontario 


4-58-MR 


Double Break Contacts 
silver alloy never need main- 
tenance. Vertical motion as- 
sures uniform contact pressures. 


Easy Access from Front. 
Crossbar and contacts remov- 
able from front, without special 
tools, for easy inspection. 


Bulletin 966 high voltage air 
break, across-the-line synchro- 
nous motor starter NEMA 
Type enclosure. 


Faster Arc Suppression. 
New blowout design and novel 
arc chute. Chutes are molded 
from arc resistant material. 


‘ 
| | j q \\ i j 


continuous lengths: the bronze casting you want the shape you want! The advantages 
custom-shapes long lengths instead individual castings. The uniformity and machinability 
bronze alloys with hard soft spots: sand, dirt, dross dull tools reduce cutting 
speeds. The superior physical characteristics continuous cast bronzes: impact, tensile, and yield 
strength, and hardness, improved much 100% over the same alloys cast other methods. 
Asarco will custom practically all standard tin-bronze alloys the shapes, lengths and 


you need, Asarcon 773 660), general purpose bearing bronze, available from stock 


260 standard sizes. solids and tubes. Check with your distributor write: Continuous- 
Cast Products American Smelting and Refining Company, Barber, Bros., 


157 Minna San Francisco. Canada: Federated Metals Canada, and Montreal. 


CONTINUOUS-CAST DEPARTMENT 


NY ONILISWS 


ANYdGWOD ONINIASY 
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engineering report... 


MINIATURE BEARING LIFE 


The useful life instrument ball bearing cannot easily 
predicted mathematical analysis. Empirical formulae and 
classic data the subject omit considerations the bearing 
retainer material and design, yet the quality and hardness the 
retainer has been found paramount importance the 
ultimate reliability the system which the bearing placed. 


Careful analysis miniature bearing applications has proven 
conclusively that the large majority directly trace- 
able the high the retainers used most 
manufacturers. This is particularly true in light load, medium- 
high speed applications. 


Retainer wear takes place the ball pockets and the control 
surface. Unfortunately, while the wear rate can experimentally 
predicted, its two most harmful results cannot. These are: the 
effect products abrasion bearing operation, and mis- 
alignment and freezing the bearing due excessive retainer 
clearance. 


Although many special applications require unique retainer de- 
sign, the open-end crown type retainer the most useful, 
general purpose type. offers light weight, strength, minimum 
moment of inertia and minimum area to hamper lubrication. 
Unless properly designed and fabricated, however, these virtues 
cannot realized reliability. 


Reed Instrument Bearing Company have discarded classic 
soft retainer materials favor martensitic materials capable 
through-hardening for maximum wear resistance and strength. 
The use stainless type 410 steel maximum hardness pro- 
vides, addition: 
good hot hardness properties medium temperature 
ranges, 
thermal coefficient expansion very close stainless 
type 440c, which rings and balls are made, and 
high index thermal conductivity. 


Ordinary bearing re- 
tainer after extensive 
life test. 


RETAINERS MAGNIFIED 25X 


REED INSTRUM 


MINIATURE B&ARIN 


EO BERGETHON 
tivrector of Engineering 
Reed instrument Bearing Company 


if you have an instrument bearing problem, 
talk the man who knows miniature bearings 
best. Call Bergethon Reed instrument 
Company today. 


(Send for Reed's new instrument bearing en- 
gineering catalog 120, free.) 


Reed type 410 re- 
tainer after same life 
test. 


BEARING COMPANY 


INSTRUMENTATION 


4241 REOWOOD AVENUE LOS ANGELES 66, CALIFORNIA TExas 0-8245 
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LABORATORY TESTS PROVE... 


G-E resistors withstand heat, chemicals, stress 


Actual laboratory tests General Elec- result sealing the windings with spe- Order G-E resistors today! Select from 
resistors have cial vitreous-enamel coating. This coating over 1400 combinations ratings 


proved these important points: was tested with solvents, alkalies and 200 watts), types itings 
Sta verse effects from prolonged exposure NEED OTHER COMPONENTS? 
ing Genera ectric resistors extreme 
active chemicals. ner: has 
werr are necessary Decause contactors ays, and rheostats 
ing from +700°F —70°F tors. Standard terminals hold formation, contact your G-E Sales Eng 
/ 
pounds right-angle pull! (Special ter- neer mail this today! Industr 
Long operating life G-E resistors minals withstand pounds!) Control Department, Roanoke, 
D-c contactors and are complete- 
construction give maxi- encased metal give longer and 
mum flexibility with minimum inventory. more reliable service for any application. 


General Electric Co. 
Schenectady 5, N. Y. 


Please send the following bulletins: 


GEA-6474 field rheostats 
GEA-6621-—-D-c contactors and relays 


Name 


| GEA-6592 — Vitreous-enameled resistors 
| Company 


Address 


City State 


g 
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DESIGNING WITH ALUMINUM 


This one series information 
sheets that discuss the properties 
aluminum and its alloys with relation 


design. Extra missing copies 
the series supplied request. Address: 
Advertising Dept., Kaiser Aluminum 
Chemical Sales, Inc., Department PD-1, 
919 Michigan Ave., Chicago 11, Ill. 


THE USE ADHESIVES FABRICATING 
ALUMINUM PRODUCTS 


LOW COST, VERSATILITY, EASY APPLICATION AND GOOD PHYSICAL 
AND CHEMICAL PROPERTIES ARE AMONG THE ADVANTAGES USING 
ADHESIVE BONDINGS FABRICATING ALUMINUM PRODUCTS. 


most proprietary adhe- 
sives are compounded for specific bond- 
ing jobs where certain properties are 
necessary, they are generally composed 
the types listed Table the 
table shows, there are many methods 
bonding, plus variety curing sched- 
ules. This versatility adhesive bond- 
ing techniques and joints the reason 
for their rapidly expanding use with 
aluminum. The simplicity adhesive 
bonding has also contributed this 
success. And the low cost adhesives 
has helped them gain access jobs 
formerly held only solders. 


Design Considerations 


Design possibilities with adhesively 
bonded aluminum structures are limited 
only extremes stress, temperature 
and corrosive environment. Through 
the use adhesives, aluminum can 
joined many different materials 
one operation. 


There only one special considera- 
tion designing for the use ad- 
hesives joining aluminum; peeling 
stresses should kept low pos- 
sible. some cases may not pos- 
sible avoid them, but proper joint 
design will reduce them greatly, thereby 
assuring long service life. Figure 
shows how joints may designed 
minimize peeling stresses which might 
otherwise exceed the strengths the 
adhesives the materials being joined. 


Pretreatments 


The pretreatments used adhesive 
bonding aluminum are concerned 
only with cleaning the surface. most 
cases, not even necessary remove 
the metal’s natural protective oxide 
coating. The cleaning treatment should 
selected with joint strength require- 
ments mind. 


For lower strength joints, the ordi- 
nary mill finish aluminum clean 
enough. Solvent degreasing remove 
thin films production and handling 
oils necessary for intermediate 
strength joints. Where the adhesive 
bond must develop the greatest strength 
possible, chromic-sulfuric acid dip 


FIG. | 


LAP JOINT 


OFFSET LAP JOINT 
+>} 


INSET BUTT JOINT 


» 


usually recommended the best chem- 
ical cleaning method. When variety 
materials are bonded together, 
may necessary use several differ- 
ent cleaning methods the joint areas 
before bonding. 


Methods Applying 


The adhesives themselves may 
applied any several techniques 
depending upon the nature the ad- 
hesives and the desired properties 
the joint. Roller coating particularly 
effective for high speed application 
thin coat adhesive, the pro- 
duction laminates. Various building 
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materials are currently being adhe- 
sively laminated with aluminum foil 
increase their thermal insulation prop- 
erties. 

For more limited areas, the adhesives 
may applied brush, blade spray, 
which are the more familiar methods. 
However, certain adhesives are being 
adapted mass production practice 
their manufacturers who are turning 
them out film form. This film then 
cut into sheets, ribbons special shapes 
which follow the contours specific 
joint areas. These precut shapes are 
then assembled with the metal parts 
before curing. 


Curing 


Curing processes for adhesives used 
bonding aluminum vary considerably 
with their type and form. The length 
curing time may range from three sec- 
onds hours more depending 
upon the type adhesive and whether 
not heat and pressure are applied 
the assembled joint. Table shows the 
curing times generally used with differ- 
ent types adhesives. Either heat 
pressure, both, must used ob- 
tain the highest bond strengths. 


Properties Adhesive Bonds 


Although adhesives have been used 
extensively bonding aluminum and 
other metals jewelry, electronic com- 
ponents and other relatively noncriti- 
cal items, they can also used where 
strengths the neighborhood 8,000 
psi are required tension shear. 
Table shows the strengths attainable 
with various adhesives when used 
bond aluminum aluminum. gen- 
eral, adhesives are resistant water 
and hydrocarbons, important factor 
the manufacturers containers, 
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DESIGNING WITH ALUMINUM No. (Continued) 


TABLE 


ADHESIVES COMMONLY USED BONDING ALUMINUM* 


Resistance to 


Usual Bonding 


Type Methods 


Polyvinyl Acetates Solvent Release 
Water Evaporation 


Reactivation 


Cellulose Nitrates Solvent Release 


Natural Rubbers Solvent Release 
Pressure 
Vulcanization 


Water Evaporation 


Synthetic Rubbers Solvent Release 
Pressure 
Vulcanization 


Water Evaporation 


Contact Pressure 
at room temp. 


Alkyds 


Epoxys Catalyst 

Heat 

Contact Pressure 
Heat and 
Pressure 

Heat and 
Pressure 


Phenolics 


Phenolic-vinyl 


Heat and 
Pressure 


Phenolic-polyvinyl 
butyral 

Heat and 
Pressure 


formal 

Heat and 
Pressure 


Phenolic-Neoprene 


Heat and 
Pressure 


Phenolic-Buna-N 


*Many proprietary adhesives are formulations consisting of a number of basic resin types compounded to achieve specific properties for a specifi 


Some them offer great resistance 
impact shear, while others maintain 
their strengths temperatures higher 
than 400°F. 


Cost Advantages 


Today, adhesives range price from 
thirty-five cents five dollars per 
pound. The lower priced adhesives are 
the type most generally used making 
laminates, the more expensive types for 
seam bonding. Because adhesives are 
applied eight nine pounds per 1000 
square feet, the most expensive adhe- 
sive bond costs only one-third the price 
equivalent soldered joint. 


For further information and assist- 
ance design application adhe- 
sives aluminum, contact the Kaiser 
Aluminum sales office listed your 
telephone directory. Kaiser Aluminum 
Chemical Sales, Inc., General Sales 
Office, Palmolive Bldg., Chicago 11, 
nois; Executive Office, Kaiser 
Oakland 12, California. 
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Common 
Curing Time 


sec 


At room temp. 


Room temp. 24 hr, 
min 


Room temp. 24 hr, 
260° F-350°F, 
5—30 min 


10 min-24 hr 


12-76 
min—24 


5-10 min 


min 


5—45 min 


5-45 min 


15-30 min 


15-30 min 


TABLE 


Water 


Poor to 
Fair 


Excellent 


Excellent 


Excellent 


Excellent 


Excellent 


Excellent 


Excellent 


Excellent 


Excellent 


Excellent 


Excellent 


Type 


Natural and Synthetic 


Rubbers 


Polyvinyl Acetates 


Phenolic Blends 


Epoxys 


SEE “MAVERICK” 


Hydro- 
carbons 


Good to 


Excellent 


Excellent 


Excellent 


Excellent 


Excellent 


Excellent 


Excellent 


Excellent 


Excellent 


Excellent 


Structural 


Performance in Use 


Poor Excellent 


Excellent 


Excellent 


Fair Excellent 


Excellent Excellent 


Good 


Excellent 
Excellent Excellent 
Good Excellent 
Excellent Excellent 
Excellent 


Excellent 


Excellent Excellent 


Non- 


Kaiser Aluminum 


Typical Applications 


Aluminum aluminum, glass, 
ceramics, mica, wood, cork, 
leather, cloths, paper and 
many plastic films. 


Aluminum to aluminum, glass, 
wood, leather, cloths, 
thermoplastic resins, etc. 


Aluminum to aluminum, tile, 
glass, wood and metal 
attachments. 


Aluminum rubbers, fabrics, 
foils, plastics, etc. 


Aluminum laminations and as 
sealer. 


Aluminum to aluminum, glass, 
ceramics, many plastics, 
cyclized rubbers and wood. 
Aluminum to aluminum, wood 
and glass. Adhesive modifiers. 
Aluminum to aluminum and 
wood. 

Aluminum to aluminum, wood, 
synthetic rubber and plastics. 


Aluminum to aluminum and 


wood (aircraft construction). 


Aluminum aluminum, wood 
and many plastics. 


Aluminum to aluminum, brake 
linings and electrical 
assemblies. 


application 


STRENGTH RANGE ADHESIVE BONDS 


Aluminum to Aluminum 


Typical Cure 


Schedule 


Pre dry 1 hr 


Approx. Tensile-Shear 


Al to Al Bonds, psi 


1,150 


5 min/ 300° F/ 300 psi 


Solvent Release: 


1,500 


min 


350°F '2-2 sec 


60 min at 350° F and 


150 psi 
2 hr at 150°F 


10 min at 300°F 


6,000 8,000 


Specific Application 


Aluminum name plates to 
appliances 


Aluminum sheet and foil 
masonite. 
Aluminum foil paper. 


Aircraft structures. 


Honeycomb Sandwich and 
aircraft structures. 


THE BRIGHT STAR METALS 


SUNDAY EVENINGS, ABC-TV NETWORK 
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Breakfast Brightener 
Good Insulator 


This colorful toaster’s pastel-toned ends, 
panels, base and control lever, molded 
BEETLE® urea plastic, will brighten any 
kitchen breakfast nook. With the smart 
luxury look, BEETLE brings practical 
advantages insulation against heat and 
electricity, resistance scratching and 
discoloring, and easy damp-cloth cleaning. 
The toaster and grill with matching han- 
dles BEETLE are made Capitol 
Products Co., Winsted, Conn. 


Solves Meter Housing Problem heat problem for flash unit 


Housings for Pocket Model and Zer-o-Matic* Bench Model meters The new Anscoflash Type holder and 
must tough, strong, impervious chemicals and corrosion-resistant. battery case, molded 201 
Beckman Instruments, Inc., chose CYMEL® 1077 melamine compound, re- 
compound. This tough, break-resistant plastic protects the delicate main dimensionally stable under heat, thus 
mechanism, provides color that cannot wear chip off and eliminates tight fit for all parts and good elec- 
use metal subject corrosive attack. trical contact. The 201 holder 
*Trademark Beckman tough, resistant perspiration and stain- 
ing, and itself good insulator. 
molding compounds are available rain- 

bow brilliant and pastel colors. 


AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION 


Rockefeller Plaza, New York 20, 


and 
Division 


In Coneda: Cyanamid of Canada Limited, Montreal and Toronto 


Offices in: Boston Charlotte Chicago Cincinnati Cleveland Dallas Detroit Los Angeles New York Philadelphia Seattle 
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design and development... 


Standardizing More and more, man’s reading will done for him machines. But 
this save time and manpower business; stretch the imag- 
Fonts ination should expect have our favorite western who-dunnit 
devoured machine—with the name the murderer ticking out 
printed tape. 

The automatic handling information, particularly office work, 
rapidly becoming necessity. Machines have long been able put 
printed information paper. now need machines read and absorb 

this same information. But this brings problem standardization: 
Can standardized type font adopted for these information machines? 
so, what kind, and what gained it? are the 
chances all firms cooperating select type face that completely 
unoriginal, perhaps aesthetically unattractive, and identical with that 
the shop around the corner, the next town, and the next? 

Most reading machines now being developed can read, perhaps, any 
one reasonably faced font. Still others, more expensive and complicated, 
can read several fonts, but not without resetting each time different font 
comes up. The machine that will read, high rate speed, several 
different fonts the information sent through random, has yet 
designed. The odds are that such development remains number 
years away, and even then will not within the range many 
prospective users’ pocketbooks. 


» 


The type font suggested for standardization (above) use many 
business machines, and based the element grid. The characters 
are generated inscribing circles any the squares and drawing 
tangent lines the desired circles. Shape the characters like that 
produced pressing selected wires pins cluster through 
inked ribbon against piece paper. Jack Rabinow, president 
Rabinow Engineering Co., Inc., Washington, C., who suggested adoption 
this font, says, “It contains the fewest elements and still makes reason- 


able looking font. fact, you might consider this font 35-bit code 
rather than printed font.” 


Who Should Banking institutions could have standardized adopting this font for 
all important parts blank check. They could also have recommended 

Use that all checkwriting machinery adopt this font checks could proc- 

essed immediately when they reach bank, the user’s own personal 

accounting department. current magnetic-ink systems,” says Rabinow, 

“require retyping all checks after they reach the bank. banks were 

issue free checkwriters with various degrees sophistication, depending 


(Continued page 77) 
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Why V-belts reinforced with 
give versatility design, 


REG. U. S. PAT. OFF 


economy maintenance 


SPACE-SAVING DESIGN. The extra strength V-belts rein- LESS MAINTENANCE. Stronger, longer-wearing V-belts rein- 


forced with Pont polyester fiber satisfies the forced with are made operate continuously 
demand for more compact, more economical belt drives. under severe shock loads without costly maintenance ex- 
Designers find that fewer and smaller belts and sheaves can They stretch less, have longer flex life eliminate 
carry the typical case, belts made with the excessive cost frequent downtime for belt 
did the work conventional belts. ...a big saving operating 


STANDARD 


user belts made with De- 


spite continuous rugged use, only one belt change 
was necessary five years’ operation. 


yields slightly under high impact—but resists 
$150.76 stretch. And the low moisture regain 


—only dimensional stability 
changes humidity less time spent match- 
ing belts. 

For the next drive you design install, consider 
the advantages V-belts made with 
Pont makes the used belt manu- 
facturers producing their finest-quality V-belts. 
Pont Nemours Co. (Inc.), Textile 
Fibers Department, Wilmington 98, Delaware. 


REINFORCED WITH 
Rated Copacity 50.4 HP) 


4 
4 
$38.68 $64.08 $48.00 


*“ Dacron” is Du Pont's registered trademark for its polyester fiber. 


$32.62 $54.03 $52.73 


times longer than regular 


LOWER DRIVE COST. Compare and capacity V-belts 


reinforced with against standard belts. You’ll find 

that belts made with have increased horsepower 

capacity, give lower initial drive cost, easier upkeep 

every way far greater dollar-for dollar value. BETTER THINGS FOR BETTER LIVING. THROUGH CHEMISTRY 


V-BELTS “DACRON” more greater shock longer flex life... 
give greater opportunities for machine-design improvement. 


Use Reader Service Card For More Information Product Engineering April 28, 1958 


4 
groove groove andard C144 


PERSRECTIVES 


The Big Payoff 


The Cost 
Change 


Product Engineering April 28, 1958 


customers’ needs, cost the checkwriters would more than offset 
the possible savings resulting the bank. 

Another big use for standard fonts would where the material 
specifically designed for business machine use, such paychecks from 
certain automatic machines where verification necessary between the 
printed and the punched data. some cases, humans are now used. 

Several reading-machine designers predict that, the long run, punched 
cards will eliminated—reading machines will take over the job. 

general bookkeeping, which requires many forms for tabulating 
machines, standard font should very useful because stand- 
ard reading machines could then handle forms the receiving end 
the operation. Why not make just easy for the person receiving 
standard-type-font order for the company sending it? 

Also, what about household bills, and those from various stores? When 
these are paid check, the bills and the checks printed with identical type 
fonts could read together machine. 

And think the large-scale bookkeeping operations both government 
and industry. the Social Security and income tax bureaus alone, many 
million entries must transcribed from typewritten business machine 
forms punched cards; then the information must entered into exten- 
sive records. Each year the government and industry issues billions 
checks which must proofread, sorted, tabulated, canceled and verified 
back into the original records. With standard font, and standard 


check size, such check processing could made completely automatic. 


Automatic post office machinery has been designed and now being 
built. Here the standard font will really pay off. the large users 
mail, such big insurance companies, mail order houses, publishing 
houses, the Government, advertisers, standard font, the post office, 
which usually gets this mail separate deliveries, could process without 
human intervention. Standardizing business font just for the benefit 
post office operations would pay increasing that effi- 
ciency. Also, most post office errors today are human, and while ma- 
chines too can make mistakes, self-checking systems could easily added. 

get the program moving, users the standardized font could 
given preferential handling the mail, plus postal rate lowered 
For companies with huge quantities outgoing mail, the change 
standard form address, standard abbreviations, and standard font 
would saving. The post office could save double that amount. 

The standard font could particularly useful transmission tele- 
type and telegraph messages and the printed output high-speed com- 
puters. The messages are often retransmitted, and the standard font would 
allow reproducing them, any other code, without deterioration quality. 


Changing the type font the millions typewriters would rela- 
tively inexpensive. for the long lists addressing plates already 
existence, changes the lists occur often enough that year 
two most lists would undergo complete revision 
machines also could adopted any type font desired. 

However, completely automatize the post office there the problem 
developing machinery read handwritten addresses, which constitutes 
fair proportion the total mail bulk. Bell Labs recently developed 
system for reading handwritten numbers which requires the writer con- 
form certain writing style. But the system must still adopted 
letters well numbers. Paul Anderson 


SPEED replace fasteners 
...and costs drop 80%! 


Six Tinnerman Nuts replaced weld nuts 
the Gibson Window Air Conditioner pro- 
duction costs dropped more than cents per unit! 

Working with the designers Gibson Refriger- 
ator Company, Division Hupp Corporation, 
Tinnerman engineers suggested using four 
Type Nuts fasten the front panel 
the air conditioner cabinet. These one-piece, self- 
locking, spring-steel fasteners snap place 
hand; are self-retained screw-receiving position. 
They also used two Flat Type Nuts fasten 
the window mounting channel the cabinet. 

eliminating ten weld nuts, Gibson was able 
divert spot welding machine other uses, 
reduce materials handling, simplify and speed 
assembly. They cut costs right down the line 
sacrifice product quality! 

Savings like this are being made every day when 
manufacturers switch from ordinary fasteners 
Tinnerman Nut Brand Fasteners. Over 
9000 variations are available handle practically 
any fastening job, from tiny transistors huge 
freight cars. 
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Send for complete data how you can make 
important assembly-cost savings. And investigate 
the possibilities having Tinnerman Fastening 
Analysis made your products. Call your 
Tinnerman representative, write to: 


TINNERMAN PRODUCTS, INC. 
P.O. BOX 6688 CLEVELAND OHIO 
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caction the sputniks, initially almost hysterical, now expressed 
much more substantial terms the United States. Planned expenditures 
research and development for 1958 have jumped 14% over those for 1957, the 
face 12% decline plans for capital spending, according the latest 
survey the McGraw-Hill Department Economics (PE—Apr. 21, 
This raises the 1957 total $7.3-billion $8.3-billion for 1958: further 
$9.85-billion already anticipated for 1961. 

The largest gains (also 14%) are the manufacturing industries 
($7.95-billion 1958), but the lion’s share course aircraft and parts plant 
where the rise 36% (2.3-billion $3.2-billion since last year). For comparison, 


expenditures electrical-equipment (including electronics) and fabricated-metals 


plants (including ordnance) are only 7%, machinery plants only 


The survey goes study what expect get from money 
results suggest that the expenditures are not primarily for basic research, 
but for applied research and for military and commercial development 
our traditionally strongest areas activity. 

example, 48% the companies queried say the funds are being 
for new products, another 41% say improve old ones, and 11% expect 
new processes. emphasis new products highest among electrical 
machinery makers (68%) non-ferrous metal producers (64%) and aircraft 
plants (56%). 

Some 39% the repliers expect the program pay out less than 
another 52% three five years. This indicates the programs general 
are fairly well along, the average seven-year development program 
(PE—Sept. 21, 32) attained 

Corroboration also provided the answers the question, “How much 
your 1961 sales will new products?” The over-all answer 
but aircraft rises 42%, machinery 22%, non-machinery and 
non-transportation equipment 13%. 

These figures are surprising and very heartening the face declines 
sales volume. They show industry firmly committed policy 
new products the source increased sales. And are apparently within 
year two the flood results from burgeoning programs the 
past six years. Our economist predicts that America will then have products 
coming out our them begun well before the Red rockets’ glare 

important, however, realize that money not the whole 
need also change our way thinking, realize that must 
encourage more creativeness, more originality ideas. must learn 
single out and utilize gifted people, support them what they try 
may need only garret and few tools—if they are also given real 
understanding and the opportunity work undisturbed deadliness 
dollar 
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This second three articles modern 
industrial sandwich structures describes 
materials that make the skins. First ar- 
ticle (PE-Jan. 20, 70) similarly gave 
advantages and disadvantages core 
materials. Next article will tell which 
adhesive use. 


Protection against marring 
provided facing with textured metal. Left 


aluminum gives honeycomb core and facings for 
Right: supermarket door, de- 
veloped Rigidized Metals Corp., has stainless 
steel bonded plywood, with interleaving 
foam rubber take shock. 


aircraft decking. 


sandwich construction almost any sheet material will work 
facing. Most them have been tried one time another 
the search meet requirements strength, weight, stiffness and 
Which material select goes just examining 
structural composite, the completed sand- 


the facing itself. 
wich gets its good bad characteristics from all three components 
So, for example, stainless steel skin 
might require rigid core like foamed glass asbestos cement 
because the steel should thin possible keep 


core, facing and adhesive 


board. 
costs down—but light-gage sheet easily dented service. 

Wood various forms was long the main material for facing 
panels. But now list common facings 
steel, stainless, aluminum, copper, magnesium; 
the fiber-reinforced types; and some nonmetal inorganics, such 
asbestos cement board. 

panels may flat—or textured (PE 
appearance and ease thermal stresses. 


Mar. 17, 73) 
Although color 
problems may facing material, they seldom influence struc 
tural design 


exception being porcelain coating metal facings, 
added rigidity 


THE METALS 


Because metals provide high strength resist beam stresses, very 
thin sheets will work. But this raises three problems 

Slight thermal buckling, particularly large areas, often pro 
duces wavy surface objectionable the eye. This can cor- 
rected using more rigid core, backing the sheet with sec- 
ondary facing embedding stiffeners the core, 
texturing the metal. 

Impact loads need stiffness the facing they will dis- 
tributed over the core area. For this kind loading, sheets will 
need secondary facing. 

Thin sheets also buckle easily, thermal coefficients expan- 
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Aluminum 
plus paper honeycomb give lightweight strength 


to aircraft partition. 


Milk, and sandwich construction 


together this Heil Co. dairy tanker with rein- 
forced plastic outer body, foamed plastic core, and stain- 
less inner tank—bonded together one-shot molding. 


2 


HUMKE 


Mgr., Technical Service Lab 
Adhesives, Coatings Sealers Div., Minnesota Mining and Mfg 


} 


sion the two facings must balanced; otherwise faster shrinking 


one side will produce distortion the other 


From 


Here are the metals commonly selected for facings, 
this Pullman-Standard meat locker relayed 


tractor trailer. Epoxy-glass laminate facing 


protects Stainless steel, though high facing material initially, 


comes economical when its strength and corrosion resistance 
wide range temperatures are needed. The sandwiches are better 
when the stainless laminated directly the core, rather than 


secondary facing (for retention flatness why rigid 


cores are example, balsawood milk trucks, foamed 


plastics curtain walls, and stainless honeycomb advanced super- 


sonic aircraft. New coloring methods for stainless are pushing this 
facing material into expanding consumer markets where appeal 
important. Construction methods include adhesive bonding, 
furnace brazing and welding 

Carbon steel facings protected from corrosion long 
sandwich-panel life. most common methods are painting 
fore after forming (PE—Dec. 99), porcelain coating 
(PE—Feb. 17, ind galvanizing. ommon 
vacuum metallizing, and laminating with vinyl polvester films 
Porcelain the most durable these, but requires the facing 
completely shaped before coating. Most common design 
with porcelain-coated facings specifying too light gage. the 
core all flexible, hairline cracks and chipping can easily occur 
the coating. 

Aluminum facing for wood cores like balsa and plywood has 
helped solve critical weight problems for many 
bodies and trailers, for example. Aluminum honeycomb cores with 
aluminum skins joined brazing structural adhesives are fairly 
common aircraft structures. Key properties are high strength 
weight ratio and excellent corrosion resistance. Main problem 
the lower elastic modulus which makes buckling and denting easy 
unless rigid core provides backup. Some aluminum facings 
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Post-formed facings 
polystyrene sheet are teamed with 
foam-in-place give shaped 
panels for German refrigerator. 


Thin 

rigid secondary facing, 
decorates and protects experimental 
panels built National Homes Corp. 
Interior partition (1) has melamine plas- 
tic finish and paper honeycomb. Other 
panels are load-bearing: (2) roof-ceil- 
ing hardboard stiffening and 
paper core, (3) expanded polystyrene 
with hardboard backup, (4) glass fiber 
core and asbestos cement backup, (5) 
gypsum grid core with asbestos cement 
secondary facing, (6) asbestos cement 
grid core and backup, and (7) impreg- 
nated paper honeycomb core with out- 
side backup asbestos cement, inside 
backup hardboard. 


Cobalt-base alloy 
sandwich developed Solar Aircraft Co. withstands 
10,000-psi skin stress cantilevered loading test 
1500 for days. Core square honeycomb made 
Haynes alloy No. foil 0.002 in. thick; facings are 
heavier gage sheets brazed core. 


for auto-heater housing uses foamed urethane for 
thermal insulation and single facing molded plastic 
for shape and rigidity. 


COMPARISON—PROPERTIES FACING MATERIALS 


Thermal 
Expan- 
sion, Strength, Strength, 


Specific /in. psi psix Modulus, 
Carbon steel 7.9 6.5 60° 
Stainless 
Reinforced 


plastics... 1.5-2.1 0.1-0.5 10-50 1.0-3.5 
(glass fabric) 


Woods... 0.5-1.2 1.2-2 
Along grain. Across grain: 

Annealed 

bending 


| 
4 
3 
| 
j 
| 
at 
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extruded, particularly where the facing designed for 
interlocking with other panels after bonding. 

Foamed cores have given impetus alumi- 
num facings sandwich construction. Under develop- 
ment new technique continuously expanding 
polystyrene beads between facings coiled stock. The 
panels are cut length the composite emerges, much 
like production extrusions. When formable anodized 
and porcelain-type color coatings for aluminum sheet 
pass the development stage, such panels will able 
shaped into structures for refrigerators, air condi- 
tioners, food coolers and the like such techniques 
the Westinghouse fold-up method. 

Where post-forming unnecessary, there are well- 
established coloring and texturing methods suitable for 
aluminum sandwich facings (PE—Sept. 30, 
101). Prefabricated wall panels—for homes and small 
portable industrial buildings, for example—are now avail- 
able with aluminum foil-coated paper honeycomb cores, 
and foamed plastic cores are beginning move into 
this field 


THE PLASTICS 

epoxies, 
nolics, and silicones—offer high strength-weight ratios 
for facings, also corrosion resistance and good 
properties. reliability standards for reinforced plastics 
become established (PE—Feb. 69), plastic 
laminate facings will become more common. With 
paper honeycomb cores, panels for truck bodies, tanks, 
boat decks, and radar housings have already been built. 
for example—work well with laminated plastic faces 
because the lay-up process tightly locks facing core. 
With contoured parts, these facings are easy apply 
hand lay-up. newly developed technique (PE— 
Jan. 13, 17) uses specially designed spray gun 
apply resin, roving and catalyst 
the process may soon adapted mechanized sand- 
wich panel construction. 

thermoplastic sheet material often 
post-formed give panels unusual cross-section— 
even hollow shapes like housing and radomes—when 
combined with foam-in-place cores like the urethanes, 
polystyrenes, and vinyls. Chief advantage these com- 
posites light weight, good insulation, and buoyancy. 


THE SOLID WOODS 


Wood offers availability, low cost, light weight, and 
ease shaping. These advantages are offset prob- 
lems rot, moisture absorption, flammability, and in- 
sect attack. Woods vary resistance these influences, 
and special preservatives like coal-tar creosote and zinc 
chloride—as well fire-inhibiting chemicals—help too. 
Sandwiches are put together with structural adhesives 
and such core materials paper honeycomb, plywood, 
and plasterboard. Packing cases, pallets, and small trans- 
portable buildings have made with paper cores. 
Such utility applications employ softwood facings—fir, 
pine, spruce. Hardwoods, because cost and greater 
finishing difficulty, are reserved for decorative applica- 
tions. Here are the five most familiar hardwood facings: 

Mahogany dimensionally stable use, resists dry 
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rot, insects, and worms. Colored from light deep 
reddish brown, easily worked and finishes high 
luster. 

Walnut resists arping best all hardwoods—im- 
portant because warping applies additional stresses 
adhesive bond and core. 

though only two—red and white—are important panel 
materials. White oak the more durable because 
close pore structure which resists moisture permeation. 

Maples are fine-grained, and wear smooth without 
forming splinters. ‘Two hard grades most common 
facing are sugar maple and black maple. 

Gumwoods lie between the preceding hardwoods 
and the utility softwoods hardness, are close-grained 
and take high polish, but are not particularly weather- 
resistant. 

Facings with the decorative appearance hardwood 
and the durability plastic metal are also possible 
with the many established lithographing techniques. 


THE PROCESSED WOODS 


Special processing can overcome some the natural 
disadvantages solid wood, particularly the native 
graininess that gives tendency warp and split use. 

Plywood adhesive-bonded laminate odd 
number sheets, with grain criss-crossed, solid wood. 
Impregnating wood with synthetic resins like phenol 
formaldehyde, urea, methyolurea increases moisture 
resistance, thereby reducing swelling and warping. Com- 
pressing wood elevated temperatures creates natural 
impregnating agent from its lignin and improves mois- 
ture resistance, well increasing density. Impreg- 
nating plus compressing seals wood from moisture pene- 
tration, improves abrasion and chemical resistance, but 
decreases toughness. Hardboard, more dense product, 
made exploding the natural fibers the wood and 
compressing them into sheets. standard hardboard, 
the natural lignin the bonding agent; tempered 
hardboard, phenolic resin used for greater moisture 
resistance. All the processed woods have been used for 
both facings and cores, and are commonly applied 
secondary backup for light-gage metal facings. 

addition elimination grain rise and checking 

properties and dimensions processed woods can 
controlled panel design requirements. They are in- 
expensive, machined easily, and produced larger 


than possible with solid woods. 


THE INORGANIC NONMETALS 


Asbestos cement board the most common, and its 
nonflammable characteristic makes ideal facing 
for firewalls. Small buildings have been constructed 
panel faced with this core paper 
honeycomb impregnated with cement slurry for fire 
resistance. Moisture resistance excellent, and the 
board can worked like wood although tool wear 
high. Chief disadvantage high density—up 
per ft. 


REPRINT this article can obtained for your reference 
file checking No. E22 one the Reader Service cards 
bound this issue. For other reprints available see “Current 
Reprints” listing this issue page 155. 
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Enters High-strength Field 


This special steel offers advantages cost and easier fabrication. 


Here are its properties, and design tips. 


OPSAHL and SPARING, Product Engineering Department, American Foundries 


proved its wear resistance the mining equipment 
field. And now the casting alloy called Wearpact 
going into applications where its high strength chal- 
lenges forgings. cost-cutter too—because can 
cast complicated shapes, minimizing need for 
machining other fabrication steps that can lead 
trouble. Additional advantages are high hardness with 
brittleness; low notch sensitivity fatigue; dimen 
sional stability. 

material the first commercial high-strength 
casting alloy. made adding boron and rare 
low-alloy steel. This gives ductility 500 
BHN and deep hardenability sections in. 
thick. With slightly higher percentages the other, 
usual additives, hardenability increases in. 

material also unique because heat treatment 
can give differential hardness—with relatively soft cen 
ter sections—allowing bores machined easily, 

Tensile properties the recommended hardness, 477 
534 are given the following table. Mini- 


Strength Comparison Steels 


Ultimate Yield Fatigue Strength 

Material Strength, Strength, 
psi psi Standard, 

psi psi 


strength, 220,000 psi; yield strength, 
Notched tensile properties are similar those other 
high-strength steels but Wearpact shows greater ductil- 
with three times’ higher reduction area. 
Impact strength high even when these steels are 
hardened completely through their cross-section. Room 
temperature Charpy notch impact strength—about 
least 25% higher than that other steels 
the same hardness. ‘The material retains good im- 
pact well below the transition temperatures 


other ferritic steels (—40 and shows good impact 
properties even low —250 

Low notch sensitivity fatigue shown 
table. Fatigue strengths, both standard and notched, 
are greater than those 4130 brought the same 
hardness. Values the table are given for machined 
and polished specimens. however, cast- 
ing have somewhat different values—sometimes 
these are slightly better because castings have larger 
is-cast radii and more gradual section changes. ‘These 
lower stress concentration. Foundry 
ures such grit blasting not add residual tensile 
stress, grinding machining do. 

Easily cast sand, these steels have 
similar that low-carbon steels. same patterns 
for low-carbon low-alloy steels can used with 
out changes—giving added savings tooling. some 
cases, patterns for manganese steels can also used 
despite slightly different shrinkage. 

Wear resistance the property that, until recently, 
was the alloy’s main asset. Besides such wear applica- 
tions power-shovel bucket teeth, liners for ball mills 
ind ore chutes, also used large pinions and racks, 
tractor treads and cable sheaves, and structural parts. 

Dimensional stability good, especially contrast 
with austenitic manganese steels—which flow with cold 
work, change hard martensite, and undergo slight 
increase dimensions. Although 
have excellent resistance wear from pounding 
tion they are often not suitable because the increase 
dimensions jams moving parts. Unless cold-worked, 
these steels not harden; and abrasive action can 
wear out parts quite rapidly. contrast, the new 
alloy already hardened, resists flow, does not change 
structurally, and therefore does not give dimensional 
increase which accompanies such change. 

Low temperatures lower impact strength, but the 
drop less than for other ferritic steels. From 300 
—150 the Charpy impact strength drops from 
ft-lb ft-lb. Austenitic stainless steels, noted for 
high impact strength low temperatures—30 
ft-lb—are limited because tensile strength about 
130,000 psi. Here Wearpact shows most promise. 
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Weorpact 
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combines high tensile strength low temperature 
without substantial loss impact properties. 

Compatibility with arises from 
similar physical properties. ‘The thermal coefficient 
expansion, electrical resistivity, specific heat, 
mal conductivity are about the same for low-alloy 
and carbon steels heat-treated the same structure—a 
similarity that gives little trouble when castings are 
used ordinary steel structures. 

Elevated temperatures 350 have little effect 
the mechanical properties. Above this temperature, 
the soften and lose mechanical strength and 


hardness. 


WHEN YOU MUST FABRICATE 


Machining recommended when the material 
normalized. However, good design aims minimum 
machining get the economy that comes from casting 
shape. When hardened, the alloy must machined 
with carbide tools. Compared with 4340 steel 500 
Wearpact more readily machined cutting 
speeds below 175 ft/min and more difficult faster 
cutting speeds. 300 tools for machining 
Wearpact have five times the life tools used for 
machining 4340. 

Parts for welding must preheated 150 
and welded with stainless steel electrodes 
alloy electrodes AWS-ASTM, E-701 through 
Welding reduces strength the heat-affected 
zone. Parts must weld-fabricated before hardening 
not recommended. Parts with high wear 
should mechanically fastened rather than joined 
welding. Usually, throw-away parts save money 
rebuilding welding 


DESIGN POINTERS 


Casting intricate internal shapes gives one-piece 
sign without for expensive cored forgings 
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Extreme cold does not embrittle Wearpac 


welded fabrications. Limiting close tolerances 
ternal diameters which can machined more 
gives additional savings. 

High strength-weight ratio combines with 
tional advantage cast metals—easy distribution 
metal for maximum give stronger, 
rigid structures, for than forgings. 
the primary advantage, cast steels now present new 


design concepts the lightweight, high-strength struc 


tural field. examples 


Self-sharpening dipper teeth. The greater strength 
Wearpact allowed redesigning the original part with 
thin, hollow-ground contour and cap tooth 
placing. The sharp teeth lowered power required for 
digging and also gave four times longer service lif 

shoes crawler tractors. thinner, 
shoes are 35% lighter weight, while showing less 
ind distortion service. Similarly, metal-plat 
convevors can stronger and more wear tant 


EDITOR’S NOTE: Other aspects design high-strength 
structures are covered in: 

A Fresh Look at Leaded Steels Apr 14 ‘58, p 72. Con 
trolled additions lead give high-strength steels good 
chinability without loss tensile, impact and fatigue strength 

“New Aluminum Forging Dec ‘57, 62. Lower 
notch sensitivity makes alloy 7079 better than older 7075 for 
thick sections requiring high strength. 

Steel Key Factor Design World’s Largest 
May ‘56, 148. high-strength weldable steel 
doubles dipper capacity 

How work SAE 4340 assure maximum strength and 
reliability. Gives design tips; checklist evaluate applications 

Ultrahigh-strength Steel for Aircraft Structures,” Oct ‘53, 
129. Gives comprehensive design properties for SAE 4340, 


tells how process and fabricate 


> 
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Dutch, German and American designs show 
varied approaches air 
springing. All three have these common 
advantages: chassis height changes little with 
load; variable spring rate gives better 
stability. 


The Dutch system, developed Van Doorne 
Automobielfabrik, Eindhoven, for 
axle highway trailers, supports the chassis 
long rubber bellows. Nitrogen and hy- 
draulic cylinders are combined the system 
designed Siegener Eisenbahnbedarf 
cooperation with the German Federal Rail- 
ways for 8-axle trailer that carries heavy 
loads over uneven ground. American Motors 
Corp. Detroit put air springs 
with coil springs the rear axles its 
Rambler cars get the same ride charac- 
teristics when loaded empty. (See PE— 
Mar. 10, for thinking future 
air spring designs.) 


Continuous Axle Suspension 


Dutch trailer lets tubular air bellows dis- results from independent suspension for each 
tribute load evenly. Each wheel stub wheel. Body tilt for given sidewise unbal- 
axle fastened plate hinged cross- ance moment half that experienced with de- 
member that hung beneath the chassis. signs using continuous rear axles. With 
Lower support for each bellows hollow, continuous axle, spring deflection depends 
allowing serve plenum chamber. distance from center spring trailer center- 
receives air through leveling valve. The two line; but with independent suspension, de- 
valves are mounted chassis; each has flection depends wheel motion relative 
lever connected its plenum chamber. The crossmembers (controlled the greater dis- 
valves add remove air that keeps chassis tance from trailer centerline that 
level wheels follow road contours. This doubles the moment arm. 
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passenger car depends enger load and cargo 
carried the trunk. typical American Motors’ car 
when empty, puts 44.5% its weight the rear wheels 
full load passengers raises this figure 50%, and 
trunk loads even higher. This makes the variable sprin 
rate and the leveling action air ngs more effective 
the rear wheels for keeping haracteristics the 
Belleville 
Centering 


Damon 
cylinder 


when empty loaded. Com 
lets handle load chang ind 


Cranks that support wheels 
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PRODUCT DESIGNS 
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Billet 


vertical fixture that clamps its edges between 
hydraulically actuated bits. The rough billet 
leaf that tilts 


placed the fixture loading 
against centralizing leaf, 


edge 

entering over the clamps. 

fed past the cutters rack-and-gear 
First, the fixture traverses rapidly the cutting 
feed speed. When 
traverses 
rapidly the unloading station. Here, 
loading leaf tilts the billet the horizontal 


position pickoff device can shift run 


and carries 


Then the fixture 


are running, 
} 


be fore the 


billet. 


wide, 


the operator adjusts the 
begins 
enough admit the billet, however, 
automatically. the fixed spindle speed 600 rpm, 
cutter surface speed 11,500 sfpm 
scale and scrap metal 


Double-spindle method allows 
machine mill both faces 
aluminum billet simulaneously. 
Machine works six times faster than 
single-spindle type, and turns out 
better product. 


New design ideas here machine and cutters 
make possible the high production rate and 
Miller has two 75-in. 
facing cutters, the largest 
They scalp billets sec that 
min single-spindle machines. 


low servicing costs. 
inserted-carbide 
ever made. 
require 
The preset cutting inserts reduce blade-grind- 
ing time from weeks hours, and setup time 
from hours minutes. Machine was designed 
Consolidated Machine Tool Div. Farrel- 
Birmingham Co., Inc., for the Ravenswood, 
Va., plant Kaiser Aluminum and Chem- 
ical Co. Cutters are made the Wesson 
Co., and each spindle driven 
air-cooled motor made General Electric. 


held 5000 in. per min and chips blown 
a conveyor beneath the cutter chamber. Cutter 
adjustments are made independently while the motors 


cutters for desired depth cut 
heads are not separated 


fixture stops 


About @ in. 
off each side the 
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Two manufacturers power mowers find 
advantages designing with cast parts. 
Cost reduced; appearance improved. 


Self-propelled mower 
Inc., Middletown, 
and riding Motomower made 
Detroit Harvester Corp., Detroit, 
are noteworthy for their use cast 
parts. Both have cast frames and 
are powered gasoline engines; 
Motomower has Clinton 
engine and the Clemson 234-hp 
Briggs Stratton. 
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Motomower gets required rigidity from ribs that 
walls blade housing. Advantages are low cost, light weight 


Only machining needed finishing 


ease 


mount drive and wheels; the permanent 
finished with baked enamel. Engine shroud and seat 


and aluminum 


} ll d I r I} 

the frame and many parts 

mow mechanism and 


f rned { 

See 

engin with the Mot 

mower, finishing are 
because only machining 


This machine puts together shaft, 


bushings, insulators and laminations 
—totalling 900 armatures per for 


automobile heater motors. at- 
tendant merely services the feeding 


stations. 


Called the 4CA-54, the machine was 
made the Cimco Engineering Co., 
Ann Arbor, Mich. Adjustments enable 
produce armatures with range 
lamination stack heights and shaft 
lengths. Minor changes are needed 
handle different shaft diameters. 


ULIC POWER UNIT 


BLANK 
LOAD FIBE 

HYDRAULIC 
POWER 
UNIT 


PRODUCT DESIGNS 


Eight assembly stations 
are positioned around 48-in.-dia dial plate mounted the 
36-in.-dia index table. They cycle the following sequence: 
bushing loaded into the fixture the dial plate 
3-stage progressive die and loaded onto the assembly fixture 
over the bushing. Metal laminations are loaded onto the 
fixture shuttles station and the lamination slots 
are burnished they slide the fixture. Stack height 
measured control the number laminations loaded onto 
the fixture. Station cuts and loads second insulation 
lamination. station the stacked parts are compressed 
hydraulic ram while the shaft forced through them. 
second bushing placed the shaft station The 
armature pushed out the fixture station 
second hydraulic ram. Station probes the fixture for 


clearance before starts the next assembly cycl 


ply 


of tolerance 


a 


are fed into the machine from two hoppers, and 
shafts from magazine feeding device. Insulating 
laminations are die-cut and assembled the 
chine. ‘The metal laminations are stamped elsewhere 
the plant and conveyed the magazines. 
tectors these magazines stop the machine sup 
gets too low. Another detector, station 
stops the machine assembled stack height 
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chambers—silent labs for noise-testing— 
don’t have expensive. For very low-decibel work, 
course, the quieter the better; but extra silence costs 
money. High-level sound testing (80 decibels and 
above) can done with relatively little expense. 

For example, take the sound lab that Pennsylvania’s 
Elliott Co. built test its motors 
could almost called asbestos lab; it’s just 
asbestos-covered steel frame. The standard for 
motor-noise testing 50-ft hemisphere quiet, 
steel framework, and covered the outside with 4-by-10-ft 
asbestos panels. The panels are actually sandwiches— 
asphalt-impregnated wood fibers between two slices 
asbestos-cement. 

Next, builders sprayed the steel frame and inside face 
the panels with in. asbestos, attached expanded 
steel lath screening and formed inside wall spray 
ing with coat asbestos. This allowed 
several inches air space between walls. The builders 
kept their spray-guns going until they covered everything 
inside the building—even girders and doors—with 
asbestos. 

form the acoustic hemisphere, microphones are 
placed 25-ft radii from the rail car which forms the 
central test platform. The asbestos-damped room does 
good job killing echoes and resonance, especially 
the 60- and 120-cycle sound that’s characteristic 
electric motors. 
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for noise-testing the anechoic chamber. The inside 
wall was formed spraying inch-thick coat 
asbestos over expanded steel lath. 


proves that silence 


doesn't have 


Outside 


the anechoic chamber wall Insulpanel, inside wall 
Limpet sprayed asbestos, both made Keasbey 
Mattison Co. 
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Type Fan 


Propeller 
heavy duty... 


Tube axial... 


Vane 
There are several types, and choosing the right fan often 
more than matter type. Here are charts, 
tables, sample problem—and three fan laws that help Centrifugal 


decide when smaller unit could the same job. Simple radial blade 


Radial 


Forward curve........... 
heavy 


Backward curve......... 


—henvy duty 


main considerations when selecting fan are 


type and size. Determining size simply matter 


using the correct formulas and performance charts. But 
the correct type depends more sound judg- 


ment than formulas because there usually 

than one type suitable for particular application. 


selection table given above will help toward 


FAN LAWS 


What happens when either fan size operating 


speed changed? The answer found three 


laws: 


Capacity varies as: 
Static pressure 

varies as: (speed,/speed 
Power varies as: 


These fan laws, confirmed test, can used 
within these limitations: 

They will not hold true for extreme variations 
size speed. 

They apply only geometrically similar fans. 

They will not work blade width blade angle 
varied while diameter held constant. 


any equipment added subtracted, the 
pressure required for given flow will change, and 
fan must rerated. 


> 
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TABLE I—THE ABC FAN SELECTION 


Max Static Efficiency Fan Cost Operating Constant 


Pressure, in. Range Speed Typical Applications 
low low narrow Rises sharply The best for free-delivery; wall-mounted. 
medium medium medium General ventilating. Moves fair vol. 


air low pressures 


medium medium medium More efficient, 
high high more costly, than tube axial. has 
air-guide blades ahead vanes 
low low broad Rises sharply Fumes and other industrial exhaust; con- 
increased capacities veying 
medium high medium high norrow Process gas; air very high pressures 
medium narrow Air conditioning, general ventilating. 
Max efficiency about max pressure 
medium high medium high broad Self-limiting More efficient max than forward 
Same applications 
high high medium Where efficiency important. Same 
applications forward curve 
sound choice. covers the four main fan types: pro Pressure blowers process-gas fans are radial-blade 
peller, tube axial, vane axial, and centrifugal. centri fans suitable for the high speeds required; for example 
fugal the choice blades is: radial, forward curve, they have special provisions prevent 
backward curve air foil. Selection also made some Mechanical-draft fans are subclassified according 
times the basis static pressure requirements specific duty. Both forced and induced-draft types 
However, manufacturers usually identify fan with built along lines the heavy-duty ventilators 
particular duty, for example: general ventilating, heavy high efficiencies. Bearings are mounted independenth 
duty ventilating, industrial exhaust, pressure blower, fan housings. Inlet box anti-wear provision 
ind mechanical draft. ire often incorporated When 
General ventilating fans duct systems high temperatures, high speeds, extremely erosive 
tube axial, vane axial, centrifugal type. Propeller typ conditions are expected—as recirculating gas 
ire used for wall mounting and blow into out mary air, for sintering blades least 
space roof ventilators. Axial fans are modified radials are wear resistance can 
choice where duct configurations make straight-through proved increasing thickness blades and housings 
flow desirable centrifugal type may have either important points metal. Cor 
backward forward-curved blades, airfoil blades istant material can specified any 
will give excellent service when worked within 
rating range, and the air clean FAN NOISE 
Heavy-duty ventilating fans are centrifugal types the noise generated depends mostly 
signed for higher speeds and pressures. ‘These fans number blades the The number 
have backward forward-curved, radial blades. vanes, any, has some effect too. not nec 
Industrial exhausters are usually true that the higher-speed fans are the noisiest. 
centrifugals. The heavier designs will withstand the the most efficient fan that usually the quietest. ‘This 
fects dirty gas and even “tramp” material passing why efficiency ratings lection table can 
through the fan. When imple lines, even indicators relative noisines example, well 
extreme wear can repaired easily the field. Under designed vane axial fan should quieter than well- 
severe conditions, all part the fan considered designed centrifugal. Because noise levels, det 
expendable; simplicity and low cost are desirable mined code test. not necessarily indicate the 
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TABLE MULTI-RATING TABLE 
(for Buffalo centrifugal fan, size 1200) 


980 1400 322 


amount disturbance experienced the ear, manu- 
facturers have refrained from publishing noise data. 


WHAT SIZE FAN? 

Before selecting fan size, flow requirements and fan 
static pressure must known. From these, the operat- 
ing speed and horsepower requirement can found 
charts and tables. However, any specific system, 
several fans can the job. smaller size can still pro- 
duce sufficient flow operated higher speed—and 
therefore higher horsepower. This reduces efficiency 
but will also reduce initial cost. Thus, fan-size selec- 
tion becomes matter shopping among specifications. 

Static pressure can calculated computing 
losses the various system components and the change 
pressure level from entrance exit the system. 
equation form, the fan static pressure the difference 
between total pressure and velocity pressure py. 


Velocity pressure also equal outlet velocity 
end the system. This simplifies measurements. 

Total pressure equal sum the losses the 
various system components. 

Losses for commercial items such filters, coils and 
other devices can determined directly from manu- 
facturers’ data. from standard items such 
entrance conditions, ducts, elbows, and changes 
section can determined from charts and tables 
reference works such the American Society Heat- 
ing and Air Conditioning Engineers guide. Friction 
and shock losses are always total pressure losses. 


CHANGES STATIC PRESSURE 

The difference between system exit pressure and 
entrance pressure should included calculations 
when (1) some device specifically maintains pressure 
either location, (2) there appreciable difference 
elevation between the two points, and fluid the 
system differs appreciably density from the surround- 
ing atmosphere. the first case, the difference can 
determined directly, and the second: 


either case, where the difference positive the fan 
must provide more energy than simple system; and 
where negative, fan requirements are reduced. For 
example, negative difference occurs when computing 
the theoretical draft (neglecting friction) available from 
chimney when the flowing gas lighter than atmos- 
pheric air. 

Equation for static pressure now becomes 

the fan upstream the exit (blowing boost 

ing), the above equation becomes 

Many designers ignore the term regardless fan 
location. This decision usually rationalized 
viding factor safety. However, accuracy improved 
assuming value for and checking after initial 
calculations. 


MULTI-RATING TABLES 


Fan performance data are usually available from man- 
ufacturers the form multi-rating tables. 

Table example. Each table gives data one 
particular type and size fan, and contains capacity 
values with corresponding speeds 
and horsepowers. The data based standard air 
density 0.075 70-F dry air and 29.92 baro- 
metric pressure. For other ambient conditions use the 
density chart, Table III, find the equivalent static 
pressure. Interpolation between values can made 
straight-line basis. 

For example: 

Required: Fan deliver 35,000 cfm (cu-ft/min) 
against 1.5 static pressure. Air enters fan 78° 
(dry bulb), 49.5° (wet bulb) and 28.6 in. 
(mercury). Select the fan size and find the horsepower 
required drive it. 

From Table III. Subtracting 49.5 from 78, enter 
chart (bottom left) 28.5 wet bulb depression. 

Proceed vertically 78° DB. 

Proceed horizontally 28.6 bar. 

Read 0.0708 density directly below. 
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PSYCHOMETRIC DENSITY CHART 


0.94 0.96 0.98 100 


092 


0.070 0.072 0.074 0.076 0.078 
Density mixture per 


0.075 
Equivalent 1.5 1.59 


From Table cfm falls between 33,120 and 
35.190. 
1.59 in. falls between and 
Interpolating: rpm 398 
11.8 std. cond. 
Converting the (because the difference den 
sities 
0.0708 
Because the multi-rating table only for one size, 
other tables and sizes should checked 
similar manner find the most suitable operating speed 
and power requirement. 


CONSTANT-SPEED CURVES 


The operating speeds listed multi-rating tables may 
not correspond motor speed; such data 
useful for belt-driven fans. For directly coupled fans, 
constant-speed curves, Table IV, are available; they 
show several motor speeds for each size fan. For 
ample, the fan Table can deliver 5,000 cfm, 
standard air density, against in. pressure when 
erated 1770 rpm, but only 4,400 cfm against 11.8 in. 
pressure when operated 1450 rpm. 

These tables and curves are for standard fans. 
modifying the wheel adding dampers, the required 
speed for given rating can varied coincide with 
motor speed. 


SELECTING MOTOR SIZE 


Motor rating should meet exceed highest 
quirement the fan. This should increased 
losses for any V-belts variable-speed devices between 
fan and motor. 

Temperature also affects requirements. When 
system for blowing hot gas has start with the gas 
cold, requirements are more severe 


(hot) 
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TABLE PERFORMANCE CURVES 
(for Buffalo centrifugal fan, size 805) 


wo 


1180 


where absolute temperature (°F 460). 
Horsepower can conserved holding down 
Frequ ntl the 
flowing gas air heated some means within the 
system. Weight the flow will constant but cfm 
will less the cold side—so placing the fan 


Required fan pre 


pressure and capacity requirements. 


this side will reduce needed power. 


sure, however, will the same. 


REGULATING VOLUME 

three methods act controls when the volum 
air needs reducing: 
Dampers the ducts. When partly closed, damper 
causes the fan operate lower point the con 
This reduces 


Dampers greatly redu 


stant-speed performance curve. 
but increases the pressure. 
system efficiency and should avoided with axial fans 
vane mounted just before the fan 
inlet. spins the incoming air the same direction 
the fan turning. This reduces flow without increas 
ing pressure—a more efficient method than dampers, 
but also more expensive. 

Controlling the fan with variable-speed device. 
the volume reduction large, this method requires less 
power than variable-inlet vanes. For small reductions 
fans with variable-inlet vane save power. 


Because leakage impossible achieve control 
over the entire operating range. ‘The leakage past 
closed damper variable vane will approximate 15% 
minimize leakage, dampers are often used aux 


iliaries conjunction with the other two methods 


REPRINT this article can obtained for your reference 
file checking No. E21 one the Reader Service cards 
bound this issue. For other reprints available see 
listing this issue page 155 


EDITOR’S NOTE: rate and fan static pressure can 
also determined practical test setups described 
You Can Measure Air June ‘57, 145. 

How variations air density and temperature affect heat 
transfer cooling systems discussed “Fan 
fluence June ‘56, 198. 


95 


RUBBER CUSHIONS... 


when bearings must 


There are many applications where the hum 


mounted bearing can severe annoyance. 


These tests show advantages enclosing the 


have been standardized 

fit over standard bearings 

a), pillow block hous- 

ings (b). The bearings are 

mounted shaft and 

housing usual manner 
RUSSELL DOWNES 
Engineering Manager, The Fafnir Bearing 
has characteristics making killer noise. 
over the outer race mounted bearing. Our tests 
show the cushion will cut the noise power level (energy 
dissipated the noise) over 90% and decibel values 
15%. This appreciable amount because decibel 
readings are logarithmic and because continuous noise, 
even only the hum bearing, can become severely 
annoying. 

Bearings contribute much sound this kind the 
noise business machines, air conditioners, dispensing 
machines, and materials-handling equipment such 


conveyors. average ball bearing mounted hous- 
ing base plate has decibel level the 70s. This 
bad traffic noises and any reduction worth- 
while unless, course, neighboring noises have much 
higher sound level. 

One approach noise reduction with high-damp- 
ing material, such manganese-copper alloy (PE—May 
135). But rubber sleeve over the outer race 
cheaper. The cushioning material also absorbs higher- 
frequency vibrations and shock loads. Standard bearings 
now come packaged with such sleeve—at about 
cents more per bearing 

Such bearings, however, are only for light-duty appli- 


bearing with rubber sleeve. 


cations where radial equipment the shaft not 
critical requirement. This load 
capacity the bearing now limited the compres- 
sive and fatigue strength the rubber; also the rubber 
subject permanent set after period time. 
Our tests show that unmounted bearings receive 


because the radial 


benefit from cushioning. “quiet room” where the 
background reading was about db, unmounted bear- 
ings rotated 1750 rpm gave the same reading 
bare with rubber sleeve. But when the 
bearing was mounted base plate, the noise from 
the bare bearing increased db, times the 
noise power level for the unmounted bearing. Here, 
the rubber sleeve became important; under the same 
conditions the noise mounted bearing increased only 
less than eight times the noise power level 
the unmounted bearing. 

Thickness the rubber sleeves has been found 
have little effect sound-damping qualities. Earlier 
models had thick rubber housings, requiring springs and 
clips ground the static electricity that developed 
the isolated shaft rotated air. 


These devices 
transmitting much sound. 


sleeves are made relatively thin neoprene, which has 


l'oday’s 
electrical conductive properties. 
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Major Causes Noisy Bearings 


Inherent bearing characteristics 
Radial clearance too tight too loose 
Fit between separator and ball too tight too 
loose 
Excessive eccentricity 
Excessive face run-out 
Poor race finish 


Lubrication 


Race damage from lack lubricant 


Mounting 

Excessive axial preload 
Shaft fit too tight too loose 
Housing fit too tight too loose 
Bent shaft 
Misalignment 


Bearing abuse negligence 


Brinelled races and nicked balls 

Dirt, and dirt indentations 

Shield seal damage, and resultant interference 
Rust 


Poor assembly practice 
Unbalance rotating members 
Passage current through bearing 
Resonance frames, end bells fans 


Comparative radial capacity 
bearings. Compressive and fatigue strength 
rubber sleeve limits capacity cush- 
ioned type 


SOUND LEVELS 


decibels 
Threshold acute hearing 


Minimum residential noises 
Quiet office; average residence 
Typical business office 

Automobile 

Business machine 

Average factory 


EDITOR’S NOTE: For other methods reducing noise 
equipment see: 

“Less Noise from Small Nov ‘57, 
Describes how gasoline engines can silenced acceptable 
noise levels. 

“Noise Control,” Nov ‘56, p. 143. Outlines three major 
steps noise control program and analyzes noise, its 
sources and control. 

“Keeping Products Quiet,’ Dec ‘54, 150. Specific 
methods reducing product noise, with induction motor 


example 


WHAT HAPPENED the 


Propucr ENGINEERING editors attended new production method ful 
every technical session, noting omment design and development product 
indi GISCuUSSION, 
exhibit was visited hunt for new our editors included this issue starting 
design ideas, new materials and components, page 
Product Engineering April 28, 1958 
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Motor rotates permanent 


that transmit torque inner 


FOR SENDING POWER 
THROUGH WALL: 


HERMETIC 
MAGNETIC 


COUPLINGS 


more trouble with leaking shaft 


seals when magnetism turns the rotor. 


But success depends the right ma- 


terials. Article gives results rpm 


and predicts design couplings for 
1800 rpm. 
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GUERDAN 


Bettis Atomic Power Div. 
Westinghouse Electric Corp. 


ermanent magnets can now 


used transmit torque through 
steel wall. cup-like container does 
the trick. the outside this 
hermetic can rotating force (per- 
manent-magnet assembly revolved 
motor). the inside follower 
(inner rotor), With direct con- 
nection, shaft seals are eliminated and 
leakage becomes zero. 

few such couplings, delivering 
ft-lb rpm (rated values), have 
already been built for nuclear power 
plants. Because the low speed, 
eddy-current losses their hermetic 
cans are negligible. this applica- 
tion the sealed environment inside the 
can contains radioactive water 
2000 psi, 200 This introduces 
some complexity. Coupling run 
vertically, and output (inner) rotor 
turns lead screw raise and lower 
control rod the reactor pile. Coup- 
ling parts, Table are designed 
meet these unusual conditions. 

rpm simpler because the extreme 
pressure and radioactivity are gone. 
But higher speeds (up 1800 
rpm) eddy-current losses are greater. 

Couplings for 1800 rpm have not 
yet been built, but predicts 
data and dimensions based tested 
low-speed coupling Table pres- 
sure 1000 psi inside the hermetic 
enclosure assumed. The same de- 
sign principles and materials are used, 
but lower pressure allows thinner her- 
metic-can wall sections. These help 
reduce the severity eddy currents. 

idea behind such coupling 
simple, but magnetism involved. 
means success depends choice 
and use proper Only cer- 
tain combinations magnetic, elec- 
trical, mechanical and chemical prop 
erties work efficiently. Magnetic and 
electrical are usually the most critical. 


THE HERMETIC CAN 


Material for the can must perme- 
able magnetism the radial direc- 
tion give low effective airgap, but 
must resist circumferential magnetic 
flux and circulating electric currents. 
would reduce transmitted torque 
and overheat parts. 

Copper (or brass) unsatisfactory, 


utput 
Hermeys 
Sealed 


particularly high speeds: 
electrical 


its low 
results 
eddy currents; its low magnetic per- 
meability increases the effective air- 
gap. Ordinary magnetic steel too 
permeable, because excessive magnetic 
flux leaks from one field pole the 


resistance 


60,000 flux lines/sq in. 300 amp- 
turns/in. desirable. The need most 
met semi-stainless marten 
sitic steels the 400 series, such 
410 SS, 12.5% chrome. These steels 
show proper balance electrical re- 
sistance, magnetic permeability, and 
corrosion resistance. For the can, 410 
actual tensile strength 165,000 
psi—where design based con- 
servative 
sistivity times greater than cop- 
per. Replacing the magnetic can with 
similar but nonmagnetic one would 
cut half the torque values given 
Table II, and those Table less 
than one-third. 

Eddy-current losses 1800 rpm will 
very high, even for thin-walled cans 
410 stainless. theoretical calcula- 
tion, yet unchecked test, 


p 


35,000 psi. 


where 


can thickness, in. 

active coupling length, in. 

rpm 

max flux density, assumed 50,000 
in. 

can dia, in. 

p is resistivity, 
ohm 


assumed micro- 


For example, the largest coupling 
(100 ft-lb) the losses are 
66 
= 18.1 kw (24.3 hp) 
Power output 


34.31 
5250 5250 
Friction and windage losses might 
5%, therefore coupling efficiency 
34.3 
24.3 34.1 100 
such coupling built, how- 
ever, will require exceptional 
amount cooling. Where this not 
practical, then lower speeds must 
selected. For example, speed low- 
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ered 50%, output power also drops 
50%, but eddy losses drop 75% 

net improvement coupling 
ciency. 


THE INNER ROTOR 


This should magnetic pos 


cept for lack corrosion resistance. 
Chrome plating helps some, but too 
porous. Gold plating (0.003 0.005 
in.) being considered, but cost 


netic) the best compromise; has 
flux density 108,000 lines/sq in. for 
300 

Salient (prominent) poles are 
chined the rotor coincide with 


the salient poles the outside field 
assembly. 


strong eddy currents producing tem- 
porary magnetic poles that try fol- 
low the rotating outer field. 
synchronous speed simply the 
tendency the rotor stay the 
position giving greatest permeability 
for the field-pole magnetic lines 


TABLE 50-rpm PERMANENT MAGNET COUPLING 


Performance (approx.) 


Starting torque, 


Rated torque, 


Max (pull-out) torque, 
Transmitted power rated 
torque, 


Eddy-current losses, negligible 


Parts 


Rotating field assembly: 
Sleeve 


304 


Brass 
shield~ 


onmagnetic sleeve 


Permonent 
magnet 


rotor 
can 


Materials 


Magnets 


Carbon 


Cast Alnico 


Dimensions 


thickness, 
Total wgt, 


Airgap, 0.015 in. 


410 Stainless, hardened 


Wall thickness, 0.125 in. 


410 Stainless, annealed 


coupling 
(less driving motor) 


fore 
Carbon steel would best 


Annealed 410 stainless (mag 


Starting induction: 


the inner-rotor salient poles act like 


squirrel-cage rotor, with 


Hold-in 


force. 


ment. 


the rotor 
poles stav o 


netization 
temporary 


might 


general, more 


pposite the field poles and 
resist getting out step. max (pul 
out) torque exceeded, the coupling 
will jump from pole pole resulting 


operation 
won't work 


greater torque. 


] 


High-coercive-force 


higher pull-out torque. 


synchronous 


OD, in. 
Airgap, 0.019 in. 


Active in. 
100 


I 


zero theoretical net torque. Ther 


Inner-rotor design could have per 
manent-magnet poles give even 


However, the demag 


ettect 


during 


becomes seTious 


ceramic magnets 
will withstand demagnetization, but 
not good shock—and 

drop chips inside the airgap 

Also, any materials selected 
compatible with the sealed environ 


ROTATING FIELD 


This assembly should have much 
permanent-magnet 
ble, with the poles arranged 
torque. 


material 
for max 
ly 


cs 


l 
‘| his is be 


force times lever arm, but also 


cause torque can defined not only 


HERMETIC 
MAGN ETIC Outer OD, in. 


TABLE HYPOTHETICAL 1800-rpm 4-POLE PERMANENT-MAGNET COUPLING 


Predicted running performance and dimensions for 1000-psi service 
based 50-rpm design and using same basic materials. 


Running torque (max pull-out), 


Max transmitted power, hp. 
Eddy-current losses, 


COUPLINGS 


Inner and outer airgap, in. 


Inner rotor OD, in. 


Coupling active in. 


permanent-magnet material, 


energy change divided angular change. Four poles, 
for example, are 90° apart, therefore 45° shaft displace 
ment varies field from max min. eight poles are 
used, then only 224° angular displacement gives max 
flux change. Assuming that flux occurs 
(when poles are close together) and pole shapes are 
right, end result higher torque. This true even 
total weight magnetic material same. More than 
eight poles not advisable. 

permanent-magnet segments should have high 
magnetic energy, withstand severe demagnetizing influ 
ences, and require keepers during periods 
activity. commercial magnets all requirements 
perfectly. Cast Alnico magnets have high energy 
unit volume, but poor demagnetization strength; Al- 
nico magnets have less energy but can withstand 
more demagnetization; and ceramic (such 
ferrite) have considerably less energy but excellent 
sistance demagnetization. Alnico selected 
best all-around properties. 

Placement the magnets also important. Maxi 
mum energy results from solid casting permanent 
magnet material (such Alnico but premagnetiza 
tion the poles (1300 required) becomes compli- 
cated. easier (and more damage-proof) use 
carbon-steel pole pieces with simple-shape magnet seg- 
ments recessed between. Nonmagnetic barriers between 
magnet segments and inner container keep magnet 
chips from jamming the airgap. The supporting sleeve 
must made from nonmagnetic material such brass 
stainless. 

field poles operate essentially holding magnets 
(PE—Sept. 30, Note 94). Therefore 
holding force steel rotor will proportional pole 
face area (assuming that complete geometric similarity 
between couplings maintained). Torque, function 
holding-force times rotor-dia, then varies dia times 
pole-face area which essentially This indicates 
the relative volume coupling magnetic material. 
Deviations will occur because all dimensions (including 
airgap) are not likely stay exact geometric propor- 


100 


0.8 


tion through all coupling sizes. Airgap should 
small mechanically feasible, which 0.005 in. mini 

Electromagnets can replace the permanent magnets, 
but the required brushes and sliprings take space and 
net result less output for same size. also possible 
substitute induction-motor-type stator field for 
the magnets, but then reluctance motor and not 
coupling. 


WILL TAKE ABUSE 


50-rpm coupling was tested locking the innet 
rotor and driving the outer speeds varying from 
600 rpm for durations minutes hr. loss 
torque was observed. Heating oven 480 for 
temporarily lowered torque 20% but recooling 
restored full capability. Shocks 100 had 
effect except chip the permanent magnet material, 
but the chips were safely contained. Vibration 
in. amplitude for several hours had effect 
torque. 


LIMITATIONS 


Below 1000 rpm, the coupling efficiency fairly good. 
Above this speed, eddy losses are too high for efficient 
operation, and other reasons (such need for hermetic 
sealing) must the justification. Costs can reason 
ible, because critical materials are needed: rpm, 
15-ft-lb couplings (less external driving motor) 
built for $500 $1000 each, depending quantity. 


EDITOR’S NOTE: For helpful data permanent magnets, 
see You Should Know About New Dec ‘57, 
34; “Ceramic Magnets, Dec 143; 
Design,” Sept ‘57, 94; Magnets,” Dec ‘57, 
“Plastic-bound Apr 56, 182. 

Eddy-current and magnetic-particle clutches, and hydraulic 
couplings, are compared Acceleration 
Mar ‘58, 75. For other coupling and clutching devices: 
speed Electrostatic Clutch,” Feb ‘57, 189; 
acting Magnetic Clutch,” Aug ‘56, 145. 


Product Engineering April 28, 1958 


0.34 3.4 6.9 17.1 34.3 
0.02 0.06 0.6 1.8 6.5 24.3 
0.005 0.005 0.010 0.012 0.018 


Silicone News 


FOR DESIGN ENGINEERS 


No. 


iris 


DURABLE HOT SEAL 


Immunity high temperatures 
attack fuels, oils and solvents makes 


Silastic*, the Dow Corning silicone rub- 


ber, ideal sealing and gasketing 
material. How these properties con- 


tributed the reliability and mainte- 
nance-free performance diesel trac- 
tors related Caterpillar Tractor 
Co., Peoria, 


Tractor scored 


Caterpillar 


recently 


LUBRICATING SOUND TRACK 


Prolonging the life recording heads 
magnetic tape recorders posed 


tricky lubricating problem for EMC 
Laboratories, St. Paul, Minn. But their 
ingenious use Dow Corning 200 


Fluid turned the trick and helped them 
market new product. 


industry “first” 
powerful D-9 heavy 
turbocharger. The application was devel- 
oped jointly Caterpillar and AiResearch 
Industrial Division the Garrett Corp. 


factory-equipping its 


diesel crawler with 


utilizes the 
force 


cylinder 


Basically, the turbocharge 
tractor’s exhaust 
into the engine 


gases more air 
means 
compressor. The unit 


power reduces fuel 


driven 
increases engine 


Dust, grime, 
wear the 


grit and friction can quickly 
head magnetic tape 
recorder unless adequately lubricated. 
addition, certain combinations tem- 
perature and humidity will cause the tape 
vibrate, turn distorting the 
even resulting audible squeal. 


sound 


EMC Laboratories set out eliminate 
these problems developing suitable 
lubricant. The company tested variety 
and that 
all them oxidized and hardened, ruin- 


ing the responsivity the equipment. 


organic oils greases and found 


EMC finally found the desired properties 
oxidation-resistant Dow Corning 200 
Fluid and developed excellent lubricant 


now sold under the trade name “Long 
Life.” The lubricant puts such thin 
silicone film magnetic tape that 


effective 
No. 497 


virtually unmeasurable, but very 
and durable. 


consumption 
engine roar. 


cuts down smoke and 


The turbocharger operates tempera- 
excess 300F 
pressure psi. The 
avoided oil seal trouble 
Silastic O-rings 
positive seal and 
repeated 
temperatures. 


tures and engine oil 


manufacturer 
they 


because maintain 


resilient 


> it 
despite 


aR 
INLET 


COMPRESSED ~ 
OISCHARGE ¢ 
Ab 


from —130 


weathering, 


Because Silastic stays rubbery 


corrosive 


resistant 
atmospheres, 
and chemicals, 
sealing 
motive, 


and is 


many fuels, oils 


finding growing use 
material the aircraft, auto- 
appliance, electrical and process 


industries. No. 496 


Costly Machining Parts 


Designers have found way increase 
reliability electrical components and 
the same time cut cost production. 
How? Mold parts Dow Corning sili- 
cone molding compound. Case point: 
the electric 
tured Janco Corporation Burbank, 
California. Cont. 


cockpit 
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NEW LITERATURE 
AND TECHNICAL DATA 
SILICONES 


1958 Guide Dow Corning Silicones—consists 
pages filled with data and illustrations 
suggesting ways which you can cut costs, 
simplify designs, improve performance and add 
new sales appeal your products with Dow 
Corning Silicones. Cross indexed for handy ref- 
erence, this all-new Guide includes properties 
and uses for the silicone products developed 
recent months. No. 500 


Silicones Dielectrics. Just published. 
page, fact-filled must for design engineers. 
convenient selection guide the silicone 
dielectric most adaptable particular appli- 
cations that range from electronic components 
and assemblies power distribution equipment 


and motors. No. 501 


Silastic RTV vulcanizes room temperature. 
provides means using silicone rubber 
those applications where heat cure impracti- 
cal cannot tolerated. Available different 
consistency grades, Silastic RTV retains good 
physical and dielectric properties. No. 502 


Silicone Coating for paper and paperboard aids 
packagers and processors sticky materials 
keeps gummy and tacky materials 
ing all types bags, boxes, innerliners, wrap- 
pings and interleaving sheets will not 
migrate nor contaminate goods contact with 
it. Send for informative brochure containing 
No. 503 


sample papers. 


Silicone Bearing Grease, Dow Corning 44, pro- 
vides long-time lubrication ball bearings oper- 
ating from —40 400F. brochure includes 
description properties and 
which show that Grease helps cut mainte- 
nance costs lubricating where petroleum 
greases quickly fail. No. 504 


“Rubber From Rock,” new color-sound movie, 
explains how Silastic, the Dow Corning silicone 
rubber, is manufactured from quartzite. Demon- 
strates why parts fabricated from Silastic retain 
rubber-like properties from —130 over 
wide variety military and industrial appli- 
cations. Also covers uses for Silastic dielec- 
tric electronic and electrical equipment. 
arrange for showing “Rubber From 


No. 505 


in your plant, circle 


NEW FOAM-IN-PLACE INSULATION 


new silicone resinous 
most the work out installing ther- 
mal insulation. get effective bar- 
rier against heat and cold, simply pour 
the ready-to-use silicone resin powder 
place, apply heat and foams, filling 
the available space. cutting 


Here, for example, the way Consolidated 
Electrodynamics Corporation, Pasadena, 
California, utilizes this new silicone resin 
simplify production and increase the 
efficiency Process Moisture Monitor. 
ultra-sensitive unit designed detect 
the presence water water vapor 
any chemical process steam, the Monitor 
measures and reports the presence less 
than one part water per million. 


Accuracy like this depends the Moni- 
internal sampling system being kept 


COSTLY MACHINING (Cont.) 


floor heater, this unit 
provides auxiliary heat for the crews 
340 and 440 
liners. Janco recently switched high 
temperature Dow Corning silicone mold- 
ing compound the material for insulator 
washers and fuse link blocks the heat- 
ers. 
maintenance and lower production costs. 


greater reliability, reduced 


Here’s why. The silicone parts can 


constant temperature regardless 
conditions around the unit sudden tem- 
perature changes the stream itself. After 
comparing various thermal insulators, Con- 
solidated found the new silicone foam 
far the easiest-to-use and the most 
effective insulation. 


insulate the housing cover, the inside 
partially plugged with solid mandrel 
and one-third the remaining void 
filled with Dow Corning R-7001. Heating 
turns the powder into liquid and makes 
foam fill the void. 


MORE FACTS: Foamed structures made 
from Dow Corning have 
good physical and dielectric properties 
temperatures far beyond the range 
organic Nonflammable, they 
have low thermal conductivity and low 
water absorption. No. 498 


silicone resin 


materials. 


molded into ready-to-use shapes, require 
machining. The reject rate has dropped 
practically nothing. Performance-wise, 
the silicone molded parts resist heat much 
better than the former material and are 


ten times stronger! 


Silicone molding compound has 
potential applications 
engines and 


many 
missiles, jet 
lighter, 
does not conduct heat like metal and 
No. 499 


brakes 


more corrosion-resistant. 


Dow Corning Corporation, Michigan 
Please send 496 497 468 499 500 
502 503 504 505 
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CANADA RNING SIL VES LT TORONT 


GREAT GRITAIN: MIDLAND SILICONES LT LONDON FRANCE: ST 


SOBAIN, PARIS 
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line standard hex nuts includes hundreds 
dimensional, material and tensile variations that, most instances, 


a stock is available to meet your spec ific needs. 


For example, all the nuts shown here are standard parts. 
Yet they range size from sub-miniature 0-80 thread that 
only .107” across the flats thread 6-1/8” across. 
Thread series include SAE, USS and British BSF, and 
Whitworth series. Most are available carbon steel, 


stainless, brass and aluminum. They not gall seize 


bolt threads, and they can re-used many, many times. 


Furthermore, the effectiveness their red locking collars 
has been proved more than thirty years rugged 


field service—on locomotives, pil drivers, oil drilling 


machinery, washing machines, trucks and tractors. 


These standard ESNA hex nuts are available from stock 
are produced normal lead times. course. 
hundreds of other “spec ials” are also available, For details on 
the Elastic Stop® nuts shown here, write 47-42. 
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cnecial hex nut requirements into 
hex nut requirements into 
% 
SNA ELASTIC STOP NUT CORPORATION AMERICA 


Surveyed: The Four Broad Types 


4 7 4 4 


Plastic moldings sometimes need help from metal inserts meet design 
requirements. This survey the four broad inserts can used two 


ways: help selection, and spark the answer special problem. 


INSERTS CUT FROM ROUND STOCK MACHINED INSERTS 
Male 


Female 


Knurling depth should about 0.01 in.; annular grooves 
give increased axial anchorage. Plastic shrinkage alone 
should not relied provide firm support for inserts. 


One end buried. Both ends protruding. 


COLD-HEADED INSERTS 
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Provide circular bosses around 


Aol 


noncircular inserts 


Minimum 


thickness 


3/32 


in. 


x 


\ 


recommended 


in 


for 


Product Engineering 


the proportion 


1/8-in.-dia 


inserts 


FEDERICO STRASSER 


SHEET FORMED INSERTS 


Let internally 
enter the machine mold pre 


vent flash getting thread. 


Extend insert below boss, re- 
inforce where possible with a 


couple ribs. 


Chil 
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THREE 


good reasons why 


Cutler-Hammer 511 brakes 


are preferred 
throughout industry 


Use Reader Service Card More Information 


OEM DESIGN ENGINEER— 
“We've tested them all 

and standardized 
Cutler-Hammer 511 Brakes. 
They're easier install 


and our customers seem 
well satisfied too.” 


“Our conveyor system 


came equipped with 
Cutler-Hammer Brakes 


and they haven't given 
system went into operation.” 


MECHANICAL 
MAINTENANCE 

service the brakes our 
cranes and not only are the 
C-H solenoid brakes easier 
adjust, but they hold their 
adjustment longer than 

any ever had.” 


You, too, will find pays specify and install 
Cutler-Hammer 511 Solenoid Brakes. Available for 
either A-c D-c service, Cutler-Hammer 511 Sole- 
noid Brakes are rated from 125 lbs. ft. torque 
continuous duty and 160 lbs. ft. torque inter- 


mittent duty. Write today for Bulletin 511 for com- 


plete description, ratings, optional features, and 
dimensions. CUTLER-HAMMER St. 


Paul Avenue, Milwaukee Wisconsin. Associate: 


Canadian Cutler-Hammer Ltd., Toronto. 
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CONTROL 


When design calls for electric motor, 
will its starting current exceed NEMA limits? What are these limits? 


how figure STARTING 


from NEMA 


CHARLES C. LIBBY, Manager Electrical Dept. Fairbanks, Morse Co 


] } 
ower companies usually limit the max the nan 


Fairlawn, N. J 


Product 1958 


April 28, 


i 
current that drawn from their KVA tal NEMA Code- 
rmines the max power the most letter 
eeded either reduced-voltage starter tion KV, 
ing Starter unit na e req M KVA hp 
expensive Slip-ring motor may even be Cc 
come 
Current limitations may given either for any 
find the amp percent startin related 
limitation, refer the NEMA code with motor ind 
continued on page 109 J 
M 
Power Supply Constant 
N 
3-phase, 
208v 0.360 
220v 0.381 
440v 0.762 
550v 0.952 
2300v 3.99 
2-phase, 
wire, 220v 0.311 
3 wire, 440v... v 


Locked Rotor 
KVA Per 


4.0 


12.5 
14.0 
16.0 
18.0 
20.0 
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to 


18.0 


22.4 


22.4 and 


4 
; 
ry 
q 
| 
to 3.15 
3.15 3.55 
ee 40 to 4.5 
50 to 5.6 
56 to 63 | 
i 6.3 to 7.1 | 
90 to 10.0 
10.0 11.8 
12.5 
: to 14.0 
: to 16.0 
to 
20.0 


Ud 
These days, everyone talks about downtime costs. Few consider how much 
uptime worth—the great majority time when production runs smoothly. 
How much uptime worth you, each hour? 
And how much are you willing spend each hour for packing that will 
help keep your pumps and flow lines maintenance free? 
Th: it’s the kind money involved when you use packing like 
red sheet packing. Each extra hour production uptime 
means hundreds dollars production, yet those same extra hours 
packing uptime can had for just pennies...the difference cost be- 
tween quality packing like U.S. Rainbow and ordinary packings. 
Rainbow designed pack flanges other parallel surfaces against 
hot cold water, air, saturated steam (up 150 and many other 
hydraulic pack them for longer hours uptime. 
Rainbow one complete line quality industrial packings 
Center, 20, Ine Canada, Dominion Rubber Co., Ltd. 
See the “‘U. exhibit—A.S.T.E. Show 
Booth 1233 a 
Mechanical Goods Division 
United States Rubber 
See things you never saw before. Visit Rubber’s New Exhibit Hall, Rockefeller Center, N.Y. 
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RELATIONSHIP CODE LETTER FOR LOCKED CURRENT AND HORSEPOWER 
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the little 


SHEAVE WITH THE 


The Worthington Junior built 
for lifetime service. Like the fa- 
mous heavy-duty QD, this two-piece, 
light-weight sheave has heavy- 
weight’s grip. It’s built for staying 
loosen slip under 
shock pulsating loads. Yet it’s al- 
easy remove from the shaft. 


hub design patterned after 
our heavy duty QD—tapered, split. 
Worthington development grip the 
shaft and still provide easy assembly 
and removal. 

common hub for complete range 
pulleys “A” and Section, 


and double groove—108 sizes all. 


3.8) mople 2-pre ce mbly drawn up by 
three heavy hex head bolts. standard 
wrench all you need assemble 
remove. 


Tapped holes sheave for using pull- 
bolts break cone grip when re- 
moving pulley from hub. 


Distinctive I-beam arm (in larger 
sizes) give more strength with less 


weight. 


Get all the facts. Write for your free 
copy descriptive bulletin FHP-100- 
Worthington Corporation, Section 
79-8, Oil City, Pa. 


Tests show the Worthington Junior stays tight 
even under torque force 3300 pounds. 


q 
7 
ihe 
he 
(1 
WORTHINGTON 
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DETECTS MINUTE 


distance between object and sensing element, 
han t th istant trol 
td hether chan pl nin | ictuatin 
plus or a min la \ i t | in. may 
ising clement thin in. 
ict I iducti t Op it 
( itrol in dt I k 
th kre iting pr n or thickn r devia 
falo. 2-wk Controls, 502 


Circle 1, inside back cover 


SIX-CHANNEL PROGRAMMER 


tions preset interva 
it pred mined t a i 

dent channels \ i t 

pul hed ina tin in i tay d 
into unit \ punch locates holes in tap vith | i i 
Delivery, 30 day ift t of order. $2 Beattie 


Coleman, Olive Anaheim, Calif 


Circle 2, inside back cover 


PRESET BATCH COUNTING 


per vill any item passed 
thr hoa Predet ied tion 
the num ft part to | ited nad ) 
p la d with tl nun f items ¢t 
ta d 1] t i unit util | | n it 
that a ud t isi] 5 | int hnica 
puts Is a unulated f 1 the pickup | ind 
110-v signal provided control parts 
juipment Particularly adaptable automat 
pa kaging eq upment $75 tor basi ounter 


Co. 1601 Chestnut, Santa Ana, 


Circle 3, inside back cover 
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COMPONENTS 


Hydraulic time delay 


+] 


wh. Delivers om 
Devices, 


Circle 4 


inside back cover 


Slotted strips join PVC sheets 


Industrial Colonial 
Plastics Mfg. 2685 79th Cleve- 
land 4 


Circle 5, inside back cover 


AND MATER 


Speed 


continued 


LU-gpim sizes 


Center Mentor, Ohio. 


Circle 6 


inside back cove; 


nd t 

controls 
source cost about $2500. Lin 
coln Electric Co., Cleveland 17. 


Circle 9 


on 


inside back cover 


Self-cleaning soldering 


rust and dirt the 


gummy resid 


, honporous tinning 


Iphia; discount gal. Far 
21, Penna. 


m Circle 8, inside back cover 
‘Torq Engineered Products, Inc., 
Monroe St., Bedford, Ohio. 


Circle Solid-state resistors 


rature with 


inside back cover 
ses rapidly 

characteristi 

have 

oefhicient of resist 


rations, an 


High-speed 


nd 1 
ma ¢ 


welding process 
irc welds steel 


ixial-lead 
derated 


linearily 

idd 4 
257 392 

standard resist 

1000 


ted to have 


ohm 
ompensating 
CONTINUED ON PAGE 114 


lity of ntamed dl P Pp re arop ¢q ial a two or 
Standard ( isa tin delay of | ri . 
to 44 of energ > . | 
speed control, special timer and 
parat | d nsing vitch can | in 
P rporated into an aluminum housing ea 
tock. ‘Two trips for corner load voltage. Can supplied 
normal and high-impact 1.5 million cycles. Switches requit vhile 
Can with gas rapidly decreasing rate pressure rface and gives 
Standard strip long. ritical itching point. Combined with \ccepted spreading drop test oxidized 
t led structural anel in 10-ft length rapidly increasing entrifugal force, this oppe! stecl, brass, bronze and tern¢ plate ‘Ss 
for flan ind stiffeners fabricated liminates flutter chatter. Applicable reported 200% more 
mtrol, control than comparative chloride fluxes 
ds on machin tool ntrol oft inter und I li! nditions $4.25 pel gal, FOB 
related speeds in automated system svn 4a 
lit ition of parate for 
ictuating aircraft and missil uits that 
YLINDER PORT ing led-wire electrode that prod ince. two 
vapor shielding for open 
Flow divider ee ng or shielding agents at an 
ng pump into tw equal parts or te integrally contained in elect a 
nbir two fl info on Said to b vill mak velds ranging from zs 
thin ] f total Hou Nor l¢ rial to butt w 
mally used where two hydraulic plate. Equipment includes 
+} I it 1 pa n ite 14 it uppl i] it 
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The utility any reproduction machine depends greatly 
the variety and quality materials available for making 
rints. Shown above are few the complete line 
Copyflex Sensitized Reproduction Materials. 
materials work together with reproduc- 
tion machines give you faster, better, more versatile 
reproduction. 


BRUNING SENSITIZED OPAQUE MATERIALS. 

Copyflex Papers come three weights white and va- 
riety tints. Different Copyflex developing solutions 
produce different color images, permit many color combi- 
nations. You can get papers coated both sides for two- 
sided printing. 

Cardstocks are available in three weights, in white and 
variety tints. Tints are useful for indicating design alter- 
ations, identifying different filing periods, and color-coding 
the distribution prints. 

Acetate Coated (Acetex) Papers are white aluminum color. 
Smooth, glossy, surfaces are eye-appealing, washable and 
durable. Brilliant, dense color images can be produced 
with different developers. 

Copyflex Opaque Cloths are tough, durable, and provide 


Colorful Versatility Reproduction Materials! 


highly workable surfaces for alterations with pencil ink. 
Ideal for maps, plats, charts, and plans. 


BRUNING SENSITIZED TRANSLUCENT MATERIALS. 


Here are the famous Copyfiex intermediates with which 
you can make reproducible prints originals save 
tracing time re-working originals. 

Copyflex Papers are resin-transparentized sensitized me- 
diums that provide positive, reproducible image all 
any selected part original, workable drawing 
surface for making design additions alterations. 
Copyflex Cloths make strong, permanent, and water-repel- 
lent Twin matte surfaces permit 
pencil ink alterations made either side. 


Copyflex Acetate Films with matte finish clear finish 
durable, waterproof, highly reproducible prints. 
for making design changes and composite prints. 
Different Copyflex developers can used produce bril- 
liant colors for visual aid applications. 

other combination reproduction materials and re- 
production machines offers you many ways save time 
and money does Copyflex. Get full information 
mailing the coupon below. 


Charles Bruning Company, Inc., Dept. 44-0 
1800 Central Road, Mt. Prospect, Ili. 
Offices in Principal U. S. Cities 

in Canada: 105 Church St., Toronto 1, Ont 
Please send the free booklet Copyflex machines and 
materials. 


é ¢ Name Title 
Company 
Address 
City County State 
Use Reader Service Card More Intormation 


NEW COMPONENTS 


MATERIALS 


] I it ind | VCI 

ment for aut 


Inc., Box 312, Dallas, 


Circle 10, inside back cover 


Worm-gear speed reducers 


with ‘ hp iput ar ried in stock 
i 


204:1, 30:1, 40:1, 50:1 and 

alloy bronze wide-faced worm gears 

worm-gear shafts are drop-forged 

Mating worm and shaft are alloy 
I hardened and ground 

H ngs are ist iron Neopt ne spring 

seals are Foote Bros. Gear 

Machine Corp., 4545 Western 


Chicago. 


icked 
Circle 11, inside back cover 


retains 80% its original 
flexural strength when tested at 300 C 
conditioning for 


tur Overcomes limitations of the G-10 


1 hr at that temper 


type applications requiring mechanical 
trength at ited temperatu 
| } lis 
ited uit application Bond strength 
than ( Th grade has 
high mechanical strength, good 
bilit Both materials availab] 1 39x 4 
1. and x heet ] to m 
Dark tan the standard lor 


opper clad. National 
Co., Box 311, Wilmington, Del. 


Circle 8 inside back cover 


30-amp starters, contactors 


for motor control are supplied two, 

ind four-pole models. Controls are 

ied f na traight-th 
xtra W k-f 


prot 


are 4, 


§ Pour 5 


5 
standard heaters can furnished. 
vattage valu for all models are 
in h and iled. ¢ im | 
pli for all standard voltas Availal 
1 pen units ¢ juipped Ww ith NEMA 
I'vne I enck Slotted mounting hol 


Co., 103 Hawthorne St., 
Circle 13, inside back cover 


Sleeve-bearing 
11 +} 


from through are available all 


tandard enclosures for operation stand 
id NEMA voltag from 208 through 
550 Bearing design employs patented 
fluid-fiber material that combines with oil 
form fluid mass that extruded into 
the bearing cavit indicate that 
h ld oil up to three time lon I than 
felt wicking. Housing 
protected insulation svstem has coil head 


continued 


ind onnection irded agaimst rough 
motor mounted horizontally 
ceilin floor supporting deck 


24701 Euclid Ave., Cleveland 


Circle 14, inside back cover 


Ceramic-magnet 
reported equal the performan 
Radial-pole design 
the magnet assembly said boost 
holding efficiency without disadvantages of 
electric power supply. Available 
ird widths from 12 in up m 12, 15, 18 
dia. Stearns Magnetic Prod 

ucts, 635 Milwaukee 46. 


Circle 15, inside back cover 


Reverse flow 


Custer Ave., Evanston, 
Circle 16, inside back cover 


for exp ed pancl ontaim 


CONTINUED PAGE 116 


ypacity with min center 
vith worm bottom, with worm 
t th | ba vertical « tp t shaft up tl 
ind high-ba vertical output haft down 2 
i ffered in 2, 2%, and 32-in entc! q | 
q 
q 
nd between n nting flan ind panel a 


Only U.S. offers this protection! ALL windings 
insulated with asbestos—nature’s million-year- 
old insulating material that cannot carbonize! 
Many motor makers use varnished paper, cloth, 
oiled linen, press-board, fish-board—even insu- 
lating varnish alone. All these will carbonize... 
not one 

Only the original, patented U.S. 


Process— gives you: 
carbonize, 2—heat conductance better than any 
cellulose material, moisture resistance due 
exceptional impregnation and coating 
windings. 

Protect yourself against costly production shut- 
downs due motor burn-out! sure specify: 
“U.S. Motors”! 


U.S. ELECTRICAL MOTORS INC. 


BOX 2058. LOS ANGELES 54, CALIFORNIA 
OR MILFORD. CONNECTICUT 


FREE COLOR-ILLUSTRATED BROCHURES 
For specific data on asbestos protection, write for General 


and Type H Uniclesed Bulletins 


P or 


Rare 


Insulation around large-arc center contact 
will not swell cause jamming the 
internal-contact loading-spring assembly. 
Units accommodate 
lamps, available for 14, 
28-v operation. Cases are corrosion-resist 
ant, anodized aluminum. Over-all size 
9/16 in.; lights mount panel hole. 
Available with lens caps transparent 
and translucent colors. Hetherington, Inc., 
Folcroft, Penna. 


Circle 17, inside back cover 


Current-sensitive relay 
designed for operation circuits 
tects loss load. may 
wherever the motor normally loaded 
30% rating and where loss load 
must detected for various reasons. 
signed become de-energized the 
manner that would occur the load had 
fallen below preset level the event 
tube failure relay-coil burnout. Machin- 
ery Electrifications, Inc., Hudson St., 
Northboro, Mass. 


Circle 18, inside back cover 


When your specifications for design and manufacture precision 
bellows require unusual know-how close scheduling, Belfab 
Corporation may your best source. Precision welded bellows 
Belfab have helped solve many “impossible” problems—and almost 
literally helped develop new dimensions 

bellows precision. 


Preliminary designs, catalog and data sheets 
furnished request without obligation. 


Totally enclosed motors 


with self-contained heat-exchanger cooling 
for operation highly contaminated at- 


AGAWAM, MASSACHUSETTS DAYTONA BEACH, FLORIDA are available constant 
©1958 (Continued page 120) 
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Cuteweay view of SEAL- 
MASTER Pillow 


MACHINE 
TOOLS 
SEALMASTER qual- 
ity pays off where 
the trend is to con- 
tinuous, fast, auto- 
matic equipment. 


TEXTILE 
INDUSTRY 
Clean, fast produc- 
tion is assured with 
SEALMASTER Bear- 


ings. 
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SEALMASTER BEARINGS STEPHENS-ADAMSON MFG. CO. 


Ability SEALMASTER Ball Bearing Units perform smoothly 
amid conditions dust, dirt and grime, largely due the 
design the Sealmaster patented Labyrinth Seal. Consisting 
felt-lined steel flingers rotating labyrinth, the SEALMASTER 
Seal prevents entry dirt and dust into the bearing unit and 
retains the lubricant within the ball path area. feature you will 
want the bearing units you specify. Remember there only 
one SEALMASTER Seal most copied because most effective. 


THIS EXCLUSIVE COMBINATION 
FEATURES! 


FLINGER 


ZONE HARDENING 


LAND RIDDEN BALL LOCKING PIN PER- 


tive race to shaft mizes ball wear prevents rotation of 
holding power. Re- traps grease and outer race, assures 
duces corrosion. prevents “churning.” positive lubrication 


— 


FARM 
MACHINERY 
SEALMASTER Ball 
Bearing Units keep 
dust and dirt out, facturers many 
lubricant in—a types conveyors 
feature Farm Ma- about new rubber 
chinery demands. | mounted units. | and materials han 

| dling equipment 


CONVEYORS 
SEALMASTER Ball 
Bearing Units are 
featured by manvu- 


| | CONSTRUCTION 
CONDITIONING MACHINERY 
Quiet, trouble-free | SEALMASTER Ball 
performance as- Bearing Units pro- 
sured with SEAL- vide the for 
MASTER. Find out gruelling perform- 
ance in construction 


RIDGEWAY AVENUE, AURORA, ILL. 
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ROLLING WITH SMOOTH PERFORMANCE EVERY TURN! 


a 


BEARING TIPS McGill 


sealed bearings lock out contamination 
critical cam follower applications 


The new SCF series the famous CAMROL cam follower 
completely seals out dirt, chips, moisture, etc. important 
advantage where the life ordinarily open mounted cam 
follower can materially increased with adequate protection 
against contamination. Also the sealed bearing pre-lubri- 
cated with provision made for easy re-lubrication, desired, 
through either end the stud. 


Specially treated synthetic seals are contained the outer race 
undercuts over the stud flange and roller retaining washer. 
For added protection, all external surfaces the bearing are 
treated provide corrosion resistant, black ferrous oxide 
surface. 

These same advantages are available the SCYR sealed series 
Cam Yoke Roller (without stud). Specify CAMROL bearings 
with the built-in seals that preserve cam follower dependability 
critical cam action, support track roller application. 


318 sealed 
bearings guide engine 
blocks INGERSOLL 
automatic milling machine 


The sealed CAMROL bearings used 
this machine, guide cylinder blocks dur- 
ing transfer through various milling, bor- 
TRAXCAVATORS ing and drilling operations. The bearings, 
used place guide bars, eliminate sur- 

scratching the 200 300 pound 
blocks which are transferred speeds 
400 feet per minute. Blocks are pro- 
cessed the rate per hour. Inger- 


McGill SCF series sealed CAMROL bearings provide the cam action that posi- 
tions the bucket the No. 977 Traxcavator unit the selected digging angle. 
Mounted bell crank arms that are actuated contact with cam shoe 
hydraulic cylinder linkage, these bearings are operating the open and exposed 
constantly dust, dirt and moisture. External surfaces have black ferrous- 
oxide finish prevent corrosion. These sealed McGill cam followers eliminate 
the need for relubrication and maintenance after Caterpillar uses 
other McGill bearings including twelve CYR series cam yoke roller bearings life due the new design that seals 


soll reports freer movement, accuracy 
positioning and materially longer bearing 


the flywheel clutch. metal chips out the bearings. 


Insure performance with 


McGILL MANUFACTURING COMPANY, 201 LAFAYETTE ST., VALPARAISO, INDIANA 


118 Use Reader Service Card For More Information Product Engineering April 28, 1958 


2 


NEW TWIST FOR JET TURBINE SHAFTS 


Formerly many these shafts 
were made from upset tubing. 
Almost any design engineer, 
production man purchasing 
agent would say —this it. 
But not the people our forg- 
ing department. They are 
better solution new twist 
even simple problem. 


result, Cameron now pro- 
duces these shafts from speci- 
fied billet stock one piece 
forged unit. The head 


formed and the tube ex- 
truded single operation. 
Metallurgy can 
controlled our own high 
quality alloy steel production. 
Grain structure perfect and 
the price, which has taken 
interesting turn, even lower 
than for the upset method. 


Ferrous forgings from lbs. 
8,000 unusual shapes 
and alloys for extreme serv- 
ice are our specialty. Cam- 
split-die forging presses 


(largest the world) have 
solved many problems this 
field. For simpler shapes such 
this jet turbine shaft, other 
Cameron presses are also add- 
ing new, money saving twist 
old techniques. Write, call 
come by... 


IRON WORKS, INC. 


SPECIAL PRODUCTS DEPARTMENT 
Box 1212, Houston, Texas 


| 
a 


GUSHER 


COOLANT PUMP 
FIT EVERY 


flange 


and tank unite 
Choose the uts . 


Inside. Outside 


nected: mounted, 


immersed type 
ype, pipe con- 
GUSHER 
“it 
anced design, Precision built 
get long life 
loc ay. 
Also available 
Pumps for 


Molten Metal 


fits your 


PUMPS are 
electronically 


of ad- 
Catalog 


our Rumaco 
allations 


line self 


MACHINERY co. 
i 


PUMPS 
CIRCULATORS 
AGIT 
MOLTEN META{ — 


Cincinnati, Ohio 


adjusting 


and GUSHER 


New Parts and Materials...... continued 


adjustable speeds from through 200 
hp. Independent cooling system unaf- 
fected motor speed, and thermostatic 
relay the hot-air stream commutator 
end shuts down drive operates alarm 
case blower failure. Separate conduit 
boxes are provided for motor and heat 
exchanger units. Permits top, sidewall 
ceiling mounting. Designed for machine- 
tool, steel-mill drive and other applications. 
Mfg. Co., Milwaukee 


Circle 19, inside back cover 


controls large double-acting cylinders 
automated equipment requiring 
movement well controllable cushion 
ing any point either both strokes 
Unit consists two three 
way, solenoid-actuated pilot-operated valves 
and one threeway, directional flow valve 
actuated limit switches) mounted 
special cast aluminum 
assembled unit has full-length conduit pas- 
sage for electrical wiring, with removable 
cover for access. Inlet, exhaust 
ing passages all are in. NPT. Either 
in. NPT port size optional. 
Valvair Corp., 454 Morgan Ave., Akron 
11, Ohio. 


cylinder. 


Circle 20, inside back cover 


Liquid-level sensor 

uses radioactive material sensing 
ment. Said operate with accuracy 
0.05 0.10 in. required level water, 
acids, alkalies, oils 
Unit consists small sensing probe, 
amplifier. relay amplifier oper- 
ates remote warning devices motor 
starters, valves, timing devices and other 


(Continued page 122) 
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Get unusual corrosion resistance, plus strength, 
toughness, weldability, and easy fabrication with 
Everdur, Anaconda copper-silicon alloys 


TANKS AND INDUSTRIAL EQUIPMENT requiring combi- WATER AND WASTE SYSTEMS, Everdur alloys provide 
nation high strength, toughness and resistance corro- easy fabrication and long service wide varie jobs— 
sion. Hot water storage heaters and tanks, unfired from gates bolts and nuts. Their high strength makes 

vessels Everdur are readily fabricated welding possible lightweight, assemblies wrought metal. 


4 


corrosive environments, withstands vibration and abrasion available forms for hot heading and forging bolts and 
—at oil refineries, underwater tunnels (above), chemical severe cold-working operations for bolts and 
plants. Made two wall thicknesses—R.C. and E.M.T. screws—and free-cutting rod for screw machine products 


Whenever you have tough problem calling for high EVERDU 


stre with immunity corrosion resistance 

equivalent pure copper, consider Everdur alloy. COPPER-SILICON ALLOYS 
may save you lot trouble and money. For de- products 

tails properties and Everdur alloys, 

write for Publication E-5. Address: The American 

Brass Company, Waterbury 20, Conn. Canada: 

Anaconda American Brass New Toronto, Ont. Made The American Brass Company 
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protection 
against 
overload 
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overload release clutches 


Designers and builders have found MAXITORQ Overload Release Clutches 
the ideal way provide dependable protection against overload conditions. 


Unlike such devices shear pins, the MAXITORQ Overload Release Clutch 
requires dis-assembly replacement after functioning. Once the cause 
overload removed corrected, the machine may re-started once. 
Furthermore, MAXITORQ Overload Release Clutches may adjusted for 
pre-determined overload protection. 


addition, users enjoy the proved advantages the MAXITORQ Floating 
Disc Clutch smooth, positive engagement and neutral 
with drag easy manual adjustment. 


will glad give you the benefit our long and successful experience 
clutch and brake design; the overload release clutches are only one many 
advanced MAXITORQ developments both manual and electrically operated 
applications. Ask for literature, outline your Dept. PE-4 


THE CARLYLE JOHNSON MACHINE CO. 


Manchester, Connecticut 


New Parts and Materials continued 


mechanisms that may used maintain 
desired liquid level. Unit factory cali 
brated Enclosures for general-purpose 
use, for Class groups and 
hazardous locations, for weather-resistance 
and for Class groups and and Class 
105 125 ac, cps, temperatures 
ranging from —65 220 for the probe 
135 for the amplifier. Probe 
operating pressure ranges from vacuum 
500 psig max. Robertshaw-Fulton Con- 
trols Co., 401 Manchester, Anaheim, 
Calif. 


Circle 21, inside back cover 


Web guide... 


controlled hydraulic relay that 
ates hydraulic-jet principle with sealed 
750 psi, which permits installation relay 
any position location with respect 
hydraulic pump and reservoir. ‘Two 
internal parts, which may varied, deter 
mine volume output the relay. Con 
trols without contact variety mate 
rials from polyethylene films steel strip 
\ constant pressure stream of aur passing 
gap impinges receiving open 
ing connected outside regulator dia 
phragm. Position-correction occurs when 
ever web edge moves through gap 
edge out balance, relay actuated 
ind hydraulic piston moves reel roll 
correct error. North American Mfg. Co., 


Circle 22, inside back cover 


Remote 

meters flow rate, speed position. When 
used with shaft-mounted gear motor, 
provides remote automatic control for 
valves, variable-speed drives and 
other machinery. potentiometer built 
into gearmotor provides position indica 
tion registered meter. May also used 
with any other positioning device that in- 
corporates drives potentiometer. Pro 
vides indication milliameter calibrated 
from 100 with linear response 


(Continued page 124) 
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Insert halves are first carefully cleaned and fluxed. The sheet EASY-FLO, .005” 
thick, in three sections, is liberally fluxed with HANDY FLUX. Following this, the halves 


put excellent use the die inserts (or 
backing plates) used the manufacture Columbia 
the company’s Bridgeport, Connecticut, 
plant. These die inserts are the heating and cooling 
elements used the actual plastic record molding; 
real sense, they are behind the entire record- 
making operation. The die insert assembly consists 
two steel plates, the bottom plate being grooved 
permit the passage steam, temperature 
300° under pressure 130 followed cold 
water pressure 120 lb. When joined, they must 
absolutely leak-tight and strong enough stand 
under thousands and thousands stampings 
through drastic temperature changes and thermal 
shock. 


Your Source Supply and Authority Silver Brazing Alloys 


records 


These brazed backing plates have life cycle some 
250,000 records; they are usually retired because 
warpage the steel, rarely for joint leakage. 

This example illustrates just few the qualities 
that make silver brazing such superior joining 
method. Strength under high pressure, resistance 
temperature changes and thermal shock, and produc- 
tion ease; one, all, these qualities may apply 
your product production operation. will 
happy indeed show you how you can benefit fron 
this blue-ribbon method joining all kinds, shapes 
and sizes metals—similar and dissimilar. BULLETIN 
No. will get you off good start the values, 
techniques and economies low-temperature silver 
brazing. Write for your copy. 


OFFICES and PLANTS / 
CONN 


are put together with EASY-FLO as a “sandwich filler” (below, left). 
Entire assembly heated brazing temperature 1170° 


General Offices: Fulton St., New York 38, 


MONTREAL, CANADA 


DISTRIBUTORS PRINCIPAL CITIES 
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How EASY FLO 


Only one packing stock... John Crane 


Chemlon Piston Cup, U-Cup and Flange 


Packings are the answer handling all 


types hydraulic fluids. Machined from 


chemically inert they give positive 


sealing and long-lasting performance not 


possible with leather, fabric-reinforced 


similar packings. 
Heat will not cause these packings shrink away from the 


cylinder walls rod. They will not harden, shrink, swell 


any way disintegrate under higher temperatures often encoun- 


tered hydraulic service. Their exceptional thermal character- 


istics provide operating range from —94°F. +350°F. 


vidual specifications complete line hydraulic packings 


meet the need any operating requirement. 


Send now for bulletin 


giving full technical and application data. Crane Packing 


Company, 6445 Oakton Street, Morton Grove, 


(Chicago Suburb). Canada. Crane Packing 
*DuPont Trademark 


MECHANICAL PACKINGS WATT SEA TEFLON PROD LAPPING MACHINES THREAD COMPOUNDS 
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Product 


New Parts and 
valve drive setting. Accuracy extends 
zero. Standard units are furnished 
NEMA enclosures for panel base 
mounting. Jordan Co., Inc., 3235 
Hampton Ave., Milwaukee 


Circle 23, inside back cover 


Remote-control system 

designed for industrial applications 
quiring fast response, high output torque 
and accuracy. Consists combined con 
troller-amplifier and servo drive. Output 
shaft, driven magnetic-powder clutch, 
follows movement the manual control 
with accuracies better than max 
excitation, servo output torque 250 
gain and low-inertia drive 
permit the system reach max speed 
0.020 sec. Lear, Inc., P.O. Box 688, 
Grand Rapids, Mich. 


Circle 24, inside back cover 


Pneumatic poppet valve 

lightweight, small unit for applica 
tions where min operating pressure 
psig exists and uniform timing 
sec max. The two-position valve avail- 
able several sizes with various mounting 
provisions and flange details. Solenoid 
leakage for 2-in. valve, 
closed, 0.02 per min 150 psig and 
-65 300 continuous duty; maxi 
operating temperature 600 


used 
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All Type Hydraulic Fluid 


Falk Motoreducers 


give better service—have longer life 


Here the “inside story” behind the all-steel All-Motor type FALK 
universal reputation gear drive unmatched quality, efficiency, depend- 
ability, ease maintenance and long life. These factors are— 


ALL-STEEL HOUSINGS. Rugged, strong, 

parts are manufactured from 
heavy steel plate, formed and welded 
the Falk Weld Shop. 


LARGE OVERHUNG LOAD CAPACITY. 

Large shafts, oversize bearings...rigid 
mountings with wide bearing spans 
handle maximum applied loads. 


PRECISION GEARING. alloy 

steel gearing, precision cut and shaved 
after heat treatment eliminate dis- 
tortion. Quiet, crown-shaved 


EXTRA-CAPACITY GEARING. Special 
extra-capacity gear-tooth form with 
larger contact area gives greater 
strength, higher load-carrying capacity. 


SEALED HOUSINGS. Splashproof, dust- 
proof, oil-tight construction. Dual closures 
and one-way vents keep oil in, dust and 
moisture out. 


POSITIVE LUBRICATION. Large sump 
capacity...oiltight construction assures 
clean lubricant...revolving elements lu- 
bricated direct dip. 


When you buy specify the All-Motor type FALK Motoreducer, you get all these— 
plus the tremendous advantage full interchangeability motors. Switch motors 
any make, style type standard foot-mounted motor within 
the AGMA rating—with minimum difficulty “down time.” 

Available sizes —with without motor—from convenient factory, 
field distributor stocks, from coast coast. Write for Bulletin 3100. 


@ Motoreducers 
Speed Reducers 


Flexible Couplings 
Shaft Mounted Drives 


Cutaway view 
type Motoreducer, connected 
Falk Coupling 

standard NEMA frame 


60,000 HOURS WITHOUT FAILURE! 


Sixty thousand hours lot hours—but 
the FALK Motoreducer the unretouched 
photo above has served that long without 
failure need repair. 

This unit one over FALK 
Motoreducers daily service Eastern 
plant large milling company, whose 
president says, part: 

“One the main advantages FALK 
Motoreducers their adaptability any 
motor. Reducers and motors can easily 
interchanged....Our service records confirm 
the wisdom our choice FALK equipment 
our standard.” 


THE FALK CORPORATION, MILWAUKEE, WISCONSIN 
MANUFACTURERS 


Marine Drives 

Castings 

Weldments 

Contract Machining 


High Speed Drives 
Special Gear Drives 
Single Helical Gears 
Herringbone Gears 


f 
~ 
coed 


New Parts and Materials continued 


Valve especially useful applications 


requiring closure on either power or pneu 
matic failure. Barber-Colman Co., Rock- 
ford, 


Circle 25, inside back cover 


for service 250 psi air are available 
four models, which turn are offered 
four sizes. Horizontal, vertical, pivot 


face-mounted models come with bores 
14, 24, and in. Basic 


Here’s job that calls for rugged power and dependable gearing are alike, but mountings are interchang 
pulling fourteen 75-ton railroad cars along straight track, have internal cushioning both 
grade, speed ft. per minute. ends, but can converted noncush 


Webster Manufacturing, Inc., Tiffin, Ohio, easily solved this ioned cylinders removing the cushion 
problem with the construction Webster Car Mover. adjustment screws. Ram bearing surface 
part this unit, Webster selected Horsburgh Scott Helical 
Gear Speed Reducer because provided the necessary stamina for 
this high-torque job unusually heavy bearings withstand 


claimed greater than that most 
existing equipment. End caps horizon- 
tal models can rotated place the air 


inlets any side desired. Mead Specialties 


the greater overhung loads incident car-puller operation, Co., AC-44, 4114, Knox Ave., Chicago 
From the same source Horsburgh 41. 
Scott Webster obtains the necessary Circle 26, inside back cover 


extra heavy machine cut spur gears that 
drive the cable drum. 

Seventy years experience prove that 
rugged construction and ample overload 
capacity products assure trou- 
ble-free service and operating economy. 
Send us your requirements or contact 
your nearby representative for 
prompt 


Cam 
roller bearings provide high radial load- 
capacity and shock resistance for 


GEARS AND SPEED REDUCERS cam-activated mechanisms. 


5112 Hamilton Avenue Heavy-sectioned outer races are hardened- 
Cleveland 14, Ohio bearing steel. 


standard studs, induction heat-treated for 
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Nicholson can deliver precision welded floats 
your specifications—to fit your pro- 
duction schedule. Use the above form tell 
how you want them. 


Here are the standard specs: 


MATERIAL—steel floats with chromium, cadmium 
copper plating—with sandblast pickled finish 
Stainless steel and Monel 


polished with welds ground smooth and highly 
finished. 


SHAPE—spherical, eiliptical, cylindrical. 


SIZE—from inches inches diameter. 


April 28, 1958 


you want them! 


MATERIAL 
SHAPE 
SIZE 
PRESSURE 
QUANTITY 
MORE INFO 


the way 


Your Name 
Title 
Company 


Address 


See below for details 

Fill blanks, tear out, and mail to: 

NICHOLSON and COMPANY 
Wilkes-Barre, Pa. 


PRESSURE—from vacuum 4800 Ibs. 
QUANTITY—as many you need. 


These high tensile strength floats have ex- 
ceptional resistance pressure and corrosion. 
Float halves are die-formed, with inward rolled 
edges— not spun, laminated electrodeposited. 
Today, thousands Nicholson floats are 
service— most buoyancy many 
fluid chambers and pressure vessels. Write 
for details about the full Nicholson line. 

Sales and Engineer- 
ing offices principal cities. 


Wilkes-Barre 


Use Reader Service Card For More Information 


- 
| 
| 
| 
| 
i 


Nylon Enclosure 
HONEYWELL 
MERCURY 
ant 
SWITCH and Water 


7TMP1-2 Actual Size 


Cut-away view showing switch embedded syn- 


the nylon enclosure. 
> a 


This NEW mercury switch resistant shock, 
vibration, water, alkalis and oils. Operates com- 
pletely immersed. Operates temperatures 
from —35° 200°F. Rated amps., 115 vac. 
For complete details send for Data Sheet 


Meets Demand for 
Small Load Circuits 


| 
AS4178 


Actual Size 


This small Honeywell Mercury Switch meets 
the demand for small load circuits and applica- 
tions where space factor. Serves range 
from micro-volt milli-ampere ampere 
circuits. Full details Data Sheet #114. 


Here General Purpose Mercury Switch 


609 


AS454A Actual Size 
This medium size, general purpose mercury 
switch for loads amps., 115 vac. When- 
ever your requirements call for general advan- 
tages such sealed contacts and low force tilt 
action, this the switch for you. 
Ask for Catalog #90A. 


MICRO SWITCH 


A DIVISION OF MINNEAPOLIS HONEYWELL REGULATOR COMPANY H) 
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max hardness roller track. Conventional 
passages are for use with drive-type fittings 
may sealed with plugs furnished 
steel, chrome and cadmium plating 
black oxide finish. Small-dia rollers are 
clectronically gaged for 

Orange Roller Bearing Co., Inc., 557 
Main St., Orange, 


Circle 27, inside back cover 


Nylon-sealed cam followers 
keep out dust, grit and other abrasives 
Made standard dimensions. Said 
have minimum friction. Heavy-duty type 
shown. Smith Bearing Co., Box 
1119, Station Trenton, 


Circle 28, inside back cover 


Hydraulic relief valves 


for inline use, conforming military 
specifications. special compensating 
design feature allows use extended flow 
rates, high 4.5 times rated flow with 
out exceeding allowable pressure differen 
All valves qualify for operation 
temperatures from 275 Adjust- 
ments for max pressure settings range 
from 300 3850 psi, and can made 
available 4850 psi. Available from stock 
and 4-in. tube sizes. Pacific Div., 
Bendix Aviation Corp., 11600 Sherman 
Way, Hollywood, Calif. 


Circle 29, inside back cover 


PVC ball 


self-lubricating. Provides take-up com- 
pensate for wear. Straight-through, full 
open port design permits full flow without 
turbulence directional change. 
floats chamber. Teflon seats not 


(Continued page 130) 
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Other Outstanding 
Shell Industrial Lubricants 
Shell Tellus closed hydraulic 
systems 


Shell Talona Oil crankcase 
oil for diesel locomotives 


Shell Rimula Oils—for heavy-duty diesel 
engines 


Shell Turbo utility, industrial 
and marine turbines 


Shell Alvania in- 
dustrial grease 


Shell Macoma extreme pressure 
industrial gear lubrication 


Shell Voluta Oils—for high-speed quench- 
ing with maximum stability 


SHELL 


Product Engineering 


April 28, 1958 


Its performance and name 


are the same around the world 


Shell Dromus Oils are quality line 
soluble cutting oils that permit 
higher speeds and greater feeds while 
extending tool life. They have excel- 
lent wetting and cooling properties 
and are not sticky greasy. 
Dromus* Oils have the added ad- 
vantage being easy mix hot 
cold, hard soft water. They form 
emulsions which remain stable any 


DROMUS OILS 


concentration required the shop. 

When your machine tool customers 
abroad specify Dromus Oil, they will 
enjoy the same efficient performance 
your domestic customers rely upon. 

For more information, write Shell 
Oil Company, West Street, 
New York 20, New York, 100 Bush 
Street, San Francisco California. 
*Registered Trademark 
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New Parts and Materials continued 
Solve Your 
HOT PROBLEMS 
with 


stick nor gall. Available threaded 
socket ends for installation with solvent 
cement. Valve has metal parts. Recom 


mended working pressures for through 


in. valves are 140 psi 100 psi 
130 For and sizes, 100 


CART RIDGE HEATERS Div., Goodrich Industrial Products 
Co., Marietta, Ohio. 
Circle 30, inside back cover 
Vulcan Electric Cartridge Heat- 
ers are especially designed for 
insertion into machine parts, dies, 
platens, molds, presses, die blocks 
embossing machines, packaging 
machines, etc. 
You have wide choice 
standard sizes from 25” 
3200 (or higher); voltage 
standard 120 240, special 
volts up; sheath brass, steel, 
nickel high temperature alloys; 
standard special lead wires 
terminals. 
When your hot problems call Oldham-type coupling 
for unusual specifications, you get applicable transmissions and 
speedy solution through Vulcan similar drives 
ing and production. Standard 
special, Vulcan ready supply 


MODERN 
ELECTRONIC 
ENGINEERING 


here relatively high torques 
are involved. Couplings consist basically, 
two male hubs fastened shafts, and 


floating emal 
efficient heating units. Send coupon 
for Catalog and prices. ittached one male sections sim MOTOR SPEED 
plify assembly. Coupling surfaces are hand 
ipped obtain backlash and uni CONTROL 
form contact. Sterling Precision Corp., 1/1 


Cartridge Strip Tubular Immersion Electric Circle 31, inside back cover 
Heaters . Soldering and Branding Irons 
Solder and Pots 


Instrument Div., Matinecock 
Port Washington, 


Modern industrial electronic en- 
gineering has been coordinated 


with electric motor design 
provide versatile means for 
obtaining the full possible ad- 
motors while operated from the 
VULCAN ELECTRIC COMPANY 


regular alternating current power 
Donvers 18, Mass. 


line. Grid controlled 
tubes utilized for power con- 
trolled stepless variation sup- 
ply motor armature power. 
Patented feedback, 
provide constant torque 
capability over wide speed ranges 
models and minimum 


Please send me catalog and price information 
on Vulcan Electric Heaters. | om especially 
interested in (check) 


Cartridge Tubular 


© Strip Immersion 


Molded hydraulic seal 


NAME TITLE... jointless and said impervious 
water, oil and oil solvents. 
ring seal has flared lip construction 
STREET & NO. . seal even at low pressure and to with 
shock without distortion 


No adapters or reinforcements are neces 


ARmory 4-8989 


stand hydrauli 


(Continued page 131) 
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New Parts and Materials. continued 


sary. Gland pressure adjustments are 
not required. Can installed 
depth stuffing box from in. up. Coating 
fabric prevents packing swelling and 
binding ram. Operates any hydraulic 
pressure. Chesterton Co., Everett 
49, Mass. 


Circle 32, inside back cover 


for heavy-duty service for truck, tractor 
and industrial use are rated for engines 
300 ft-lb gross torque. Single plate unit 
dry-disk clutch. Chrome-silicon 
cylindrical pressure springs and insulating 
washers are used. Non-warping pressure 
Stamped-steel cover ventilated. Facing 
area 115.4 in. with unit pressure 
27.8 psi. Clutch has max release 
bearing load 464 full release. Lipe- 
Rollway Corp., Clutch Div., 806 Emerson 


Circle 33, inside back cover 


Measures load 

any machine-tool operation. Gives 
visual tool-wear indication and monitors 
tool wear and machine-operating condition. 
Unit reveals even slight increases de- 
creases power consumption. The dual- 
purpose instrument may be set to monitor 
only wear machine-tool overload 
underload. Made amperage ranges 
300 ac. Standard stocked ranges are 
and 150 amp. Other amper- 
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High, uniform tensile pre-load 

and shear values 
give greater 

flexibility 


design... 


Townsend lockbolts* give the de- 
signer great flexibility, for they 
may used either shear ten- 
sion applications, and have great 
resistance fatigue. high tensile 
pre-load imparted the joint 
during installation, which gives 
very high shear value. over- 
design necessary, because shear 
and tensile pre-load values are the 
same every joint. 

The setting gun swages the collar 
the locking grooves the pin, 
and breaks off the projecting pin 
tail pre-determined break-load 
reached. The gun’s cycling action 
cannot altered, and even men 
with special skill can produce 
strong, uniform, economical joints. 

For more information Town- 
send lockbolts, request complete 
demonstration right your desk, 
write for Bulletin TL-101. Town- 
send Company, Box 237-D, 
New Brighton, Pa. 


The Fastening Authority 


ownsen 


COMPANY ESTABLISHED 1816 


Licensed under Huck patents 
RE 22,792; 2,114,493; 2,527,307; 
2,531,048; 2,531,049 and NEW BRIGHTON, PENNSYLVANIA 
2,754,703 


Sales Offices in Principal Cities 


Cherry Rivet Division « Sente Ana, Colifornia 
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STANDARD INTERCHANGEABLE 
TYPE CTA 


See how the Snap 
Ring fits in behind 
the solid flange. It 
cannot be pushed 
out. 


replacement costs 


and 
ore greatly reduced by the patented i 


Maintenance 


snap ring feature. High Capacity has 
large diameter stud EXCLUSIVE with i 
Smith. Cam Yoke and Standard Cam 
Follower interchangeable with other ’ 
lines. 


STATION BOX 1119 


HIGH CAPACITY 
TYPE HCS 


Note extra 
|< diameter > 


of Stud 


NOW 


NYLON SEALED CAM FOLLOWERS 


Added The 


COMPLETE LINE SMITH BEARINGS 


NYLON SEALED 
ALL TYPES, IF DESIRED 


No Envelope 
Dimensional 
Change 
From Standard 
MINIMUM 
FRICTION 
Not all sizes 
in Stock. 
Write for 
prices and 
delivery. 


\ Because the flange that holds the 
' roller is a part of the stud itself, 
1 the STUD DIAMETER can be made up 
I to 100% grecter in relation to the 
size of the roller as shown. 


CONTACT SMITH DISTRIBUTORS IN ALL MAJOR CITIES 


Send for Bulletin 103—Lists Names and Addresses of Distributors 


THE SMITH BEARING CO. INC. 


TRENTON, 


Today’s Battle For Men’s Minds... 
Our Greatest Weapon 


Your Dollars Bring Truth and Hope Behind the Curtain 


scant few years, the spirit 
millions East Europeans 
may broken the never- 
ending avalanche Red lies, 
restrictions and distortions. 
great hope remains for them 
and for the free world: the 
powerful truth transmitters 
Radio Free Europe. They 
broadcast the news really 
happens, destroy Red distor- 


tions, renew hope that freedom 
will one day return. But free- 
dom not free. Your dollars 
are needed help operate 
Radio Free Europe, pay for 
its supplies, announcers, polit- 
ical analysts keep its 
transmitters the air. Send 
your truth dollars today 
Crusade for Freedom, care 
your local Postmaster. 


FREEDOM NOT FREE! 
Your dollars are needed keep RADIO FREE EUROPE the air! 


SEND YOUR TRUTH DOLLARS 


CRUSADE FOR FREEDOM 


CARE LOCAL POSTMASTER 
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age ranges are available. Operates 115 
ac. Futurmill, Inc., 6360 Highland Rd., 
Pontiac, Mich. 


Circle 34, inside back cover 


are possible with transistor equipped 


delay relays with Permits 
intervals from millisec several 
Line includes delayed 


drop-out and pulse types, all with nom 
of 10% 


min, weighs 


inal accuracy Package measures 
1.5 Voltage 
Units withstand temperatures 


257 and meet military requirements for 


O7 


shock and vibration. Various mountings 
and connections are available. Applicable 
warning systems, devices and trig 


gering mechanisms. 
Div. Victoreen Instrument Co., 3025 
Mission Rd., Alhambra, Calif. 


Circle 35, inside back cover 


offers output speeds from 900 rpm 
rpd with gear train and from 960 3000 


rpm without gear train, providing max 
torques of 30 


Current drain may 


and 0.6 in-oz, respectively. 


depending application 


Voltage ratings 
are from dc. Cramer Controls 


Corp., Centerbrook, Conn. 


Circle 36, inside back cover 


are rated for 200 psi air and 100 
hydraulic. Offered 
in. bores, five mounting styles, 
range strokes. All models are available 
noncushioned, cushioned blind end, cush- 
both 


steel; 


) psi 


nine sizes, from 


ends. 
and 


ioned rod end cushioned 
Barrels 
plates are steel and piston rods are heat 


Piston 


are 


treated low carbon, low-alloy steel 


designed for operation temperatures 
150 Suited for application 
transfer 


trom 
machine tools, 
(Continued page 133) 
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New Parts and Materials continued 


a 


machines, welding machinery, conveyors 
and dies. Mfg. Corp., 30201 Aurora 
Rd., Solon, Ohio. 


Circle 37, inside back cover 


for small air-cooled engines using LPG 
vapor natural gas fuel. The 
unit can mounted directly carbur 
etor most engines. adjustable lock 
off screw permits using inlet pressure 
depending inlet pressure used 
Body stamped from heavy-gage steel 
Accessory kits have been designed for 
conversion most popular engines. Gar- 
Equipment Co., Inc., Box 111, 
Mt. Pleasant, 


Circle 38, inside back cover 


permit supply full line pressures 


cylinders from remote position 


solenoid action. Available single 


(Continued page 136) 
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SPLINE 
DRIVE 


guarantee better power transmission 


360° LOCK 
PIN 


HIGH SPEED SHAFT 


GROUND PINION STEM 


RIGHT HAND 
LEFT HAND THREADS 


SHAFT THREADS 


RIGHT-LEFT 
THREADED NUT 


PINION 


bore. Other sizes have pro- 
portionately more less splines. 


GEARMOTORS 


advantages: AND LINE-O-POWER 


UNITS 


Self-broaching splines provide more internal locking 
surface than any other pinion . assure positive 
anchoring, even under reversing conditions. 


Gear and shank are machined from one piece. Solid 
construction and spline lock provide greater strength— 
no weakness due to projecting keyway. 


accurately bored high speed shaft assures accurate 
assembly and alignment for smoother performance. 


Foote Bros. Spline Drive Pinions have the famous 
Duti-Rated Gear—harder, tougher and more accurate, LINE-O-POWER 


UNIT 


with greater load carrying capacity for their size than 


any other gearing. 


SPLINE DRIVE PINIONS are another example Foote Bros. leader- 
reason you can sure you're buying the finest 
when you buy Foote Bros. Power Transmission Equipment. 


this trademark 
stands for the 
finest industrial 
gearing made 


Belter Power Beller Gears 
FOOTE BROS. GEAR AND MACHINE CORPORATION 


4575 South Western Boulevard Chicago 9, Illinois 
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GEARMOTOR 

Self-centering action ground pinion shank the 


4 


Pipe and Fittings 


Processing and Storage 
Tank 


Bearing for Pumps Han- 
dling Corrosive Liquids 


Jet Engine Liner 
Strainer Basket 


Industrial Water Heater 


Curve showing the ef- 
fect 
heating 1700° for 
coated and uncoated 
type 321 stainiess 
steel. 


HOW 


PORCELAIN 
ENAMEL’S 


improves product 
performance 


Hard and impervious, Porcelain Enamel inor- 
ganic, vitreous, siliceous coating permanently fused 
high temperatures metal. 

Acid-resisting grades are immune most acids, 
including sulfuric and nitric. Under the Porcelain 
Enamel Institute’s acid resistance classification, 
Class acid-resisting Porcelain Enamel coating 
thick should withstand boiling 5°; sulfuric 
acid solution during many months continuous 
attack. 

Various types ground coats, one-fire enamels 
and cover coats may selected suit the applica- 
tion and use conditions. 

All grades Porcelain Enamel are resistant 
organic solvents and alkaline solutions. Certain 
grades are unaffected soil corrosion where acid, 
moisture and organic materials are encountered. 


Weight of Somple (gm) 


120 
Time (hr.) 


|_| eeramic-coateo merat |_| 
30 60 150 180 210 


3000 Porcelain Enameled re- 
actors used for chemical processing. 


which 


Ceramic-coated afterburners 
for jet engines. 


Porcelain Enamel 
Combats Moisture 


Millions water heaters are 
aggressive waters under pres- 
sure. Porcelain Enamel also 
combats alkaline attack sea 
water marine engines where 
the hot exhaust mufflers and 
pipes constantly are exposed 
cold sea water. Porcelain 
Enamel’s excellent thermal 
shock resistance added 
bonus value. 


Comparison of Porcelain Enameled, 
right, and ordinary water heater 
after service. 


Thermal Properties 


Porcelain Enamel Combats Chemical Attack 


many chemical processing applications 
Porcelain Enamel has extended equip- 
ment life much all 
cases without danger rust contamina- 
tion the product being processed. 
smokestacks where combustion by- 
products have corrosive effect metal, 


Porcelain Enamel Combats High Heat Combined with Chemical Attack 


High-temperature ceramic coatings, 
are Porcelain Enamels fortified 
with refractory materials, resist corrosion 
temperatures 2,000°F. Com- 
bustion chambers and exhaust systems 
jet and rocket engines and heat ex- 
changers domestic and commercial 
furnaces are representative applications. 
Durability stainless steels and high 
temperature alloys extended substan- 


Hardness 


the use Porcelain Enamel has resulted 
from three five times longer service. 

Porcelain Enamel, which has hard, 
glass-like surface, resists corrosive at- 
tack from most chemicals, including those 
found food, chemical, pulp, paper, dye 
and petroleum processing. 


tially means thin ceramic film 
which insulates the material from surface 
atmospheres. 

this type application ceramic 
coatings three things: (1) extend length 
service high-temperature alloys, 
(2) extend temperature service range 
others, (3) permit substitution low- 
alloy steels which are less rich strategic 
elements. 


Porcelain Enamel Combats 
Atmospheric Corrosion 
salt air and industrial 


atmospheres where gases and 
smoke are factors, Porcelain 


Enamel has demonstrated ex- 
traordinary resistance dete- 
rioration. Despite combined 
attacks heat, cold, rain, snow, 
ice and sunlight many outdoor 
signs made Porcelain Enamel 
more than years ago still 
retain their gloss and 


Architectural Porcelain Enamel 
resists the elements and corro- 
sive atmospheres in seacoast 
and industrial areas. 


colors. 


Color and Texture 


Electrical Properties 


Porcelain Enamel Design Manual 
List companies engaged Industrial and General Porcelain Enameling 
PORCELAIN ENAMEL Design information about possible application 
: INSTITUTE z (type of product) 
Associations Building NAME TITLE 
1145 Nineteenth Street, N.W. 
ADDRESS 
CITY 
eee eee eee (Please Print) 


New Parts and Materials continued 


BEARING DESIGN 
and APPLICATION 


The inauguration Bunting’s new facility for engineering 


and manufacturing bearings and parts Sintered Powdered 


Metals opens wide new area opportunity all 


double solenoid models, with without 
mechanical industry. sub-base, for 110, 220 440 


and in. NPT sizes. Suitable for 


Sintered Powdered Metal Bearings and parts offer real continuous intermittent duty. Incorpor 


economies design. Bunting Engineering and ates poppet-valve design. Oil-resistant rub 

ber used the washers for leakproof 

manufacturing skill and traditional Springs are stainless steel. Schrad- 

Son, Div. Scovill Mfg. Co., Inc., 470 
Vanderbilt Ave., Brooklyn 38, 


most advantageous use Circle 39, inside back cover 


technical responsibility assure your 


this material. 


Sales Engineers the field and 


ag : . 
soundly established Product Engineering 
Department put your command, 


comprehensive data and facts 


based wide experience 
includes servo drive, dials and two-speed 


the designing and use both rotation transmitting system. Mounting 
may vertical trunioned for tilting 
Cast Bronze and Sintered Powdered For use where sturdy, rigid servo turn 


table required and the limited tests 
not justify cost complete turntable- 
testing assembly. Sterling Precision Corp., 
Instrument Div., Matinecock Ave., 
Port Washington, 


Circle 40, inside back cover 


Metal Bearings and parts. 


Write for catalogs and your 
copy the new page Bunting 
Engineering handbook 

Sintered Powdered products 
and their composition, 


Clear acetate sheet are affixed 


pressure-applied dry adhesive drawings. 
manufacture and 


Individual symbols are removed with 
application. 


pointed stylus. drawing made 
all with this material can 
immediately for reproduction. Drawings 
are permanent and symbols will not 
loose pop off. Background said not 
yellow with age lose transparency. 
Surface matte finish that will take 
pencil, ink and erasure without damage. 
Each 9-in. sheet contains symbol 


CAST BRONZE AND POWDERED METAL 


sheets covering 635 components. The 
The Bunting and Bronze Company Toledo Ohio Branches Principal Cities (Continued page 137) 
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as. 


“BEAT THE HEAT” COMPAC 


with outstandir 
power-to-weigh 


entire system, complete with desk top file 
guide and index, stylus and one each 
the 165 sheets, sells for about $150. 
Replacements are per sheet. Tech- 
Inc., 727 7th St., Los Angeles 


Circle 41, inside back cover 


This single universal joint 
ribbon-stripping machine was op- 

erated 34° angle. The 
heated up, wear was excessive. 


(Curtis Joints have been tested Tracing 
angles 37°, but excellent surface for pencil and has 
than 30°.) said non-yellowing and waterproof 
high degree transparency provides 
may typed and accepts 
pre-printed title blocks other infor 
mation. Available 20-yd 36-in. roll 


YOU CAN ALWAYS 


F Corliss Lane, Johnson City, RET ( | 
Circle 42, inside beck cover 


Fractional Motors 
1/40 H. P. to 151100 H. P. 


Exceptionally smooth and 
silent, the Model shown here, 
widely used high quality 
tape recorders, record chang- 
ers, and complete motor assem- 
blies hi-fi units. also 
readily adaptable many other 
applications, such 
machines, vending machines, 
advertising displays, juke 
boxes, Mechanically and 
electrically symmetrical for 


minimum stray field radiation. 


Curtis engineers recommended 
double Curtis joint, which reduced 
the angle 17° per joint. Result: 
overheating, improved efficien- 
cy, longer life. 

You can depend Curtis en- 
gineering any problem angu- 
lar power transmission. And you 
can depend 


because our catalog torque circles, hexagons, squares 
Not sold through distributors. Write 43. back 
makes records 200 long with 4-SCREWS 


wide selection of record speeds 


| 
ords 
As near fo you as your telephone 4} 


rd » dir lv on pap vith t pr 
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right! 
STALWART 


SILICONE 
rubber parts 


temperatures 


from 


DID YOU SAY 
RUBBER PARTS 


HIGH THERMAL 
STABILITY? 


WITH 


resist 


here’s more good news for 
design engineers! Stalwart can re- 
place heavy, awkward designs with 
precision-made silicone rubber 
parts that are lighter and smaller. 


Stalwart engineers will work close- 
with you produce Silicone 
parts meet your most exacting 
specifications. For special applica- 
tions, Stalwart can supply fabric- 
inserted shapes. Silicone shapes 
also can covered with Nylon, 
Dacron, Orlon and fiberglass. Parts 
priced production job-lot quan- 

Discover for yourself why more 
and more design engineers are spe- 
cifying Stalwart Silicone rubber 
parts. Write today for Bulletin 
56-SR-3. 


Main Office: 


Manufacturing plants Jasper, Georgia 


and Bedford, Ohio 


Use Reader Service Card For More Information 


TALWART 


RUBBER COMPANY 


166 Northfield Road, Bedford, Ohio 


ND NUT 
Thread Sizes 
26-32 to 4-16 


Samples and information available upon request. 


SP PIN 
Body Dia. 
.117 to .335 


SS SCREW 
Thread Sizes 
36-32 to %-16 


you spotwelding you can attach OHIO Spot- 
weld Fasteners the same time for faster, trouble- 
free assembly. 


OVER YEARS BETTER FASTENING 


THE OHIO NUT BOLT CO. 


First Avenue Berea, Ohio 


LEPEL HIGH FREQUENCY LABORATORIES, 


SSth STREET ond 37th AVENUE, WOODSIDE 77, NEW YORK City, N Y 
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THE PRIMARY FASTENERS FASTENER ASSEMBLIES 
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New Parts and Materials continued 


and usable. Especially adaptable for mon 
itoring and recording reference and error 
signals, temperature and 
nuclear 
Co., 


Denver 22. 


pressures in 


experiments 


Minneapolis-Honeywell 
5200 Evans Ave., 


Circle 44, inside back cover 


contains sizes washers, made 
filled 


identifies 


molybdenum nylon 
Transparent plastic box 
type and size. Washers are said have 
better dimensional stability, greater 
temperature 
than unfilled nylon 101, plus lower 
face friction and better wear resistance 
many applications. Kit $15. Line 
sizes thrust washers, which 


disulphide 
each 


represents, includes in.-OD, thick- 
nesses and in. Polymer Corp. 
Penna., 2140 Fairmont Ave., Reading, 
Penna. 

Circle 45, inside back cover 


Shorter pin plugs 

are recommended substitute for stand- 
ard sizes when space limited. Shorter 
plugs seal drilled holes bone dry under 
pressures 10,000 psi higher, depend- 
ing size and material. Available alu- 
minum and stainless steel. Lee Co., Wes- 
ley Ave., Westbrook, Conn. 


Circle 46, inside back cover 


Product Engineering April 28, 1958 


temperature ranges and dial 
ings. For use with 3-phase circuits heavy 
duty electric ranges, sealing machines, 
etc. operation, phases keep cycling 
while the third phase during the 
entire operation. position all three 
phoses are broken. 


Domestic Appliance Controls for 
ranges, clothes dryers, air conditioners, 
room heaters, etc. Low in cost, gompact 
and dependable, with quick response 
extremely close temperature differen- 
tials. Silver contacts and stainless steel 
bellows for sustained accuracy. 


Combination Fixed-Temperature Con- 
trol and Switch for coffee 
warmers, egg washers, heoters for live- 
stock water tanks and many other 
cations where low cost for main- 
taining fixed temperature required. 
Eliminates the problem too much too 
little heat. 


High Temperature Controls extreme 
and sensitivity for use with 
temperatures 800°F. Either direct 
reverse acting types—single and 
double pole; single and double throw; 
single and double circuits; with and with- 
out limit switches. Corrosion-resistant tub- 
ing and bulb. 


Unmatched for accurate, trouble-free performance 


ELECTRIC THERMOSTATS AND CONTROLS 


Most Complete Line the Industry. Robertshaw offers the widest variety 
thermostats and controls for domestic and industrial use. Available for applica- 
tion temperature ranges 800°F. 


Unmatched Quality. Robertshaw’s standards material selection, manufactur- 
ing and quality control are second none the industry. The result—thermo- 
stats that give accurate, trouble-free performance under the most severe usage. 


Engineering Assistance Available. Robertshaw engineers will gladly assist you 
application the proper controls your appliances equipment. Laborator- 
ies are maintained Youngwood, Pa.; Irwin, Pa.; Cleveland, Ohio; Long Beach, 
Calif.; and Anaheim, Calif. Remember, Robertshaw offers you more than 
years experience control recommendations. Take advantage it. 


For information about your particular application write to: 


ROBERTSHAW THERMOSTAT DIVISION 


Youngwood, Pennsylvania 


Robertshaw-Fulton Controls (Canada) Toronto 


Use Reader Service Card For More Information 


VACUUM: 
Hg. 


CAPACITY: 
40.8 


Revolutionary 


FAN-COOLED 
OIL RADIATOR 


(Potent Approved) 


water pipes—no leaks— 
circulates 
pre-cooled oil through place pump anywhere 
pump, reduces heat oil vapor 
pump parts, prevents 
and jam- Rugged 
for 24-hour continuous 
speeds 800 r.p.m., operation, without overheating 
provides greater capacity 


Every pump performance- 
tested before shipment 


with smaller pump. 


You don’t need bulky, high-priced air pumps and com- 
plicated water pipe hookups produce continuous 
high vacuum. Leiman engineers have the answer 
compact package the oil-cooled Leiman High Vacuum 
Pump. Run hours day—it maintains average 
temperature 140° Run year after year—it maintains 
fully rated capacity, without troubles shutdowns, be- 
cause features the 


“Lifetime” Leiman 2-Wing Vacuum 
Pump with Patented Wing Adjuster 


Precision-honed cylinder walls are 
made of durable cast iron; wings are 
made of wear-resistant steel (not 
composition). Automatic wing ad- 
assures constant wing-to-wall 
contact, prevents sticking or binding. 
Pump takes up its own wear to provide 
maximum vacuum for years. 


WRITE for latest 16-page catalog describing complete line Leiman 
Vacuum Pumps, plus Application Book blueprints. 


LEIMAN BROS, Inc. 


107 Christie St. Newark 
Established 1887 


FIELD Electric Clutches 


Fixed Field Clutch 
Electric Coupling 
Clutch 
- 
J 


Miniature and Small Sizes 
Super compact for use instruments assemblies where space 


premium and performance requirements are high. 
Three styles Simplatrol Fixed Field Clutches ranging from 7/8” 
diameter. Torque output ranges from oz. inches 
100 Ib. inches. 


Simplatrol Diaphragm Makes The Difference! 
The only functional moving part actuation Simplatrol Fixed 
Field Clutches. 

When current applied magnet, the diaphragm yields the 
armature attracted the rotor body. Engagement extremely 
rapid, smooth and silent. 

The principle has been proved years use and 
features minimum parts maintain replace. 

Ask for literature and recommendations Fixed Field 
Miniature and Small Electric Clutches and Brakes. 


24-7 SALISBUHY ST., WORCESTER, MASS 
Representation in Key Industrial Areas 


CLINCH NUTS 


Available with 
without GRIPCO 
LOCKING FEATURE -_ 


APPLICATIONS 
CLINCHED HOLE BE- MAJOR APPLIANCES 


NUT NUT 


FLOAT FORE CLINCHING 


For positive attaching threaded 
medium thin metals. They are 
clinched solid for rigid application, 
staked with six point staking punch 


for floating effect.Can automatically 


fed and clinched. Gripco Clinch Nuts 
can clinched staked with hy- 

draulic air equipment. Large inven- 
tories carried for immediate shipment. 
Full details available—write for samples 


and NEW CATALOG today. 


AUTOMOBILE 


FRAMES 
NUT company 
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CATALOGS 


and BULLETINS 


obtain copies literature described below, circle corresponding 


number postcard inside back cover. 


HYDRAULIC 
principles hydraulic systems, with expla 
nations the most important types 
valves, pumps, motors, torque converters 
and explanation oil 
characteristics followed sections 
oil selection and trouble-shooting. Sun Oil 


Philadelphia 


Circle 47, inside back cover 


PRESSURE 
pp. Engineering data 
for various appl 


G-58, 
tion tables 
Describes line 


and sele 
ications 
air, gas, vapor and liquid 
psi. Kunkle Valve Co., 120 Clinton, 
Fort Wayne, Ind 


Circle 48, inside back cover 


gages with ranges 


TENITE POLYETHYLENE RESINS 

Brochure, pp. Separate sections each 
six basic uses for polyethylene—molding, 
pipe, film, coatings, blowing and wire and 
Outlines advantages and 
gives specifications. Profusely 


housewares, toys, 


cable covering 
illustrated 
with 
appliances, packaging, paper coating, insul 


Eastman Chemical Prod 
Kingsport, Tenn. 


ation and pipe. 
ucts, Inc 


Circle 49, inside back cover 


EXTRUDED SHAPES—Booklet, pp. 
Reviews 


extruded shapes and cites case histories 


design 
Data extrusion process, group drawings 
tables of 


copper base 


extrudable shapes profile, 
alloys, selection data, and information 


high-conductivity copper 
and angles are included. One section 
devoted quality control. Revere Copper 
and Brass, Inc., 230 Park Ave., New 
York City. 


Circle 50, inside back cover 


CONTROLLED SPEED SYSTEMS 
Brochure, pp. Descriptions and illustra 
tions typical applications developed 
Electric Motors, Inc., 
Box 2058 Terminal Annex, Los Angeles 
54. 


company. U.S 


Circle 51, inside back cover 


SPECIALITY 
Various grades steels, together with 
welding 


castings, magnets, 


springs and tool bits, are discussed 
relation heavy equipment. Recommend 
technical manuals and aids are des 
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cribed. Crucible Steel Co. America, 


Oliver Bldg., Pittsburgh 


Circle 52, inside back cover 


AIRCRAFT STEELS—Booklet, 
1958 revised edition contains condensed 
information Army, Navy and govern 
Booklet lists air 
craft-quality alloy and stainless steels avail 
able for 


meaning 


ment aeronautical specs 


immediate shipment, 


aircraft-quality and includes 


data plan quality control. Jos seph 
Rverson Son, Inc., Box 8000-A, Chi 
cago 

Circle 53, inside back cover 
FREE 


dry lubricant, applicator and 


plus instructions for testing Lubricant 


used where extreme 
extreme pressures are factor EverLube 
Corp., 6940 Farmdale Ave., Hollywood, 
Calif 


Circle 54, inside back cover 


SELF-BONDED SILICON CARBIDE 
Pamphlet, 
strength, 


properties, 

thermal expansion 
thermal con 
oxidation resistance air, resist 


liquids and stability 


mechanical 
coefficients, comparative 
ance to corrosive 
steam. Also electrical properties, fabrica 
and possible uses. Carbo rundum 


Co., Box 337, Niagara Falls, 


Circle 55, inside back cover 


HYDRAULIC AND AIR CYLINDERS— 
Bulletins and A-101, each 


developed forces and 


dimensional data. With schematics and 
dimensional drawings. Includes accessory 
information. Lindberg Air 
Div., Teer, Wickwire Co., 1839 Wild 


wood Ave., Jackson, Mich 
Circle 56, inside back cover 


SOLENOID 
Includes operation data, specs, perform 
sjlications. With sche- 
matics and dimensional drawings. Atk 
matic Valve Co., Inc., 545 Abbott 


t., Indianapolis, Ind 


ance data and 


Circle 57, inside back cover 


NITRIDE 


Properties, 


Bulletin, 
advantages and uses this 
impermeable ceramic material. Contains 
tabulations oxidation 


typical analyses, 


(Continued page 142) 
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LimiTorque actuators are effi- 
cient, sensitive, automatic heavy 
duty power-operated units for 
positioning machine parts 
other assemblies requiring Linear 
Rotary Motion. 


LimiTorque 
chanical mechanism, using motor 
power through highly efficient 
and precision gearing, impart 
Linear Rotary motion 
Limit switches are available 
limit the travel either direc- 
tion—Thrust and Torque re- 
sponsive switches control thrust 
provide emergency shut-off. 
With LimiTorque possible 
control full travel accuracy 
within .2%—LimiTorque 
easily and accurately controlled 
EXPERIENCE MOTORIZING ALL TYPES 
VALVES— WHY NOT CONSULT 
REGARDING ANY PROBLEM YOU MAY 
HAVE INVOLVING LINEAR ACTUATION; 


OUR ENGINEERS CAN DOUBT 
HELP YOU SOLVE THAT 


INDUSTRIAL GEARS SPEED 
VALVE 
FLUID MIXERS FLEXIBLE 


tion © Phi 


ROTARY 
ACTU ATORS 


low-compression-set 
Butyl... for sealing prob- 
lems involving the non- 
flammable phosphate 
esters. 


LINEAR specialists 
close tolerance mold- 
ing all today’s elas- 
tomers. 


LINEAR for assist- 
ance with all your seal 
problems. 


PERFECTION 


| 
| 


Catalogs and Bulletins. 
air, and other characteristics. Carborun 
dum Co., Box 337, Niagara Falls, 


Circle 58, inside back cover 


cribes hydraulic packings 
and gives applications, table may 
clearances between packing follower plates 
walls, and listing all 
Houghton Co., 


Philadelphia 


and cylinder 
standard sizes. 


303 Lehigh 


Circle 59, inside back cover 


RETRACTILE ELECTRIC CORD 
Catalog 582, Revised booklet 
types, sizes and color available Koiled 
Kords, Inc., Box New Haven 14, Conn 


Circle 60, inside back cover 


COUPLINGS 
Catalog, pp. Describes couplings 
guided missile, aircraft use and other 
ceptional applications. size, weight 
coupling material, basic design informa 
application for each 


original 
Snap-Tite, Inc., Union City, 


tion and 
coupling 


Penna 
Circle 61, inside back cover 


DIGITAL-STRAIN-GAGE 
show that shunting 


effect across transducer bridge always 


matic diagram 
the Samec regardless ot position of follow 
potentiometer. Suggests applications 
discusses how this instrument, when 
shaft 
converter, becomes the heart multi 
channel automatic digital 
tem. Datran Electronics, 1836 Rosecrans 
Ave., Manhattan Beach, Calif. 


Circle 62, inside back cover 


ROLLED TUBE SHEETS—Brochure, 
pp. How process permits designer 
create any pattern tubing within sin 
gle homogeneous sheet 
able sheet sizes, tubing dimensions, pres 
included. Western 
Mathieson 


Circle 63, inside back cover 


Brass 


Corp., East 


Chemical 


SOLID FILM 
LB-6-1157, 


ferent solid-film lubricants and their 


pp. Describes eight dif 
plications. Specs and performance data 
Box 106, North Hollywood, Calif. 


Circle 64, inside back cover 


PLANETARY-GEAR REDUCERS 

Catalog, pp. Discusses advantages 
gear reducer and describes seven basic re- 
ducer models covering all horsepower 


quirements. Each model has different 


(Continued page 145) 
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Stroke and 
Revolution Counters 
for the Toughest Jobs 


200 Million Count Life 


Rugged, oversize shaft and 
bearings 


Shakeproof—only one screw 
counter assembly. 


All steel housing with snap- 
cover—chrome plated. 


count. 


Tamperproof reset. 


Thousands used Automobile and Air- 
craft factories; in stamping, metal work- 
ing, die casting and plastic molding 
g plants and 


plants; in foundries, printin 
factories. 


Electric 
Counters 


Basemount 
Knob reset 


Million Count Life 


watts power consumption— 
operable plate circuit 
electronic tubes. 


1000 CPM rating—reliable 
1600 with suitable actuation. 


Quiet—no hum. 


Balanced armature—for reli- 
ability airborne equipment. 


Also endurance rated counters 
for all purposes. See your PIC 
Distributor write for catalog. 


DIVISION GENERAL CONTROLS CO. 
8072 McCormick Skokie, Ill. 

ranch and 
serving USA and 
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This Behlen unit now available for more original 
equipment manufacturers of: 


Farm tractors Motor graders 
Combines Motorized Cranes 
Fork-lift trucks Tractor shovels 


...and all similar industrial, heavy construction 
and agricultural equipment wher- 
ever perfected rotary servo-motion power assist 
can reduce the need for muscle-power and man- 
power. 


The Behlen Hydraulic Servo Mechanism was in- 
troduced six years ago field-installed power 
steering unit for row crop tractors. Soon thou- 
sands farmers were enjoying the ease and 


The Behlen Hydraulic Servo Rotary 
Type, Series 2000, can used for power 
steering wherever rotary servo motion 
required. Controller and actuating 
parts are one compact unit, for 
economy and simple installation. 


FULL 360° OPERATION 


mechanism (in contrast the piston 
type cors and other 
equipment). The power source the 
unit gear motor that will provide 
continuous 360° turning under full 
power either direction. 


The power unit mounted anywhere 
along the steering shaft. While the 
Powr-Steer operates servo mech- 
between steering source and 
wheels, also blocks and controls 
wheel shocks. Does not affect steering 
ratio. Maintains full and positive con- 
trol through mechanical linkage 
event hydraulic power failure. 


Specialized engineers, our 
Division ready adapt Powr-Steer 
your specific needs any hun- 
dreds machinery and equipment ap- 


plications. 


Increased production catching with demand: 


HYDRAULIC SERVO MECHANISM 


Rotary Gear-Type Power Steering 


safety Behlen Powr-Steer, applied tractors 
nearly every make and model. International 
Harvester adopted original equipment 
their Farmalls 300 and 400 series. Other manu- 
facturers self-propelled equipment quickly fol- 
lowed pace that outstripped our produc- 
tion capacity. 


Recently completed big plant expansion 
program. Now ready supply the Behlen 
Hydraulic Servo Mechanism scale and sched- 
ule meet your needs. 


want you see how easily the mechanism 
can applied your products original equip- 
ment, and how can add big plus the sales 
appeal. Get touch with now. 


Phone, write wire Howard Christenson, production manager 


BEHLEN MANUFACTURING COMPANY Dept. PE-4 


World’s largest manufacturer tractor and grader power steering 
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Mac-it Socket Head Cap Screw 


Mac-it screws hold 
where others fail! 


When you buy screws, you’re buying holding power. 
The powerful holding you get with Mac-it Screws 
makes them last longer tough applications, keeps 
them good for thousands adjustments. Here’s why: 

special pre-tested alloy steels 

precisely controlled grain structure 

resilient, shock-resisting strength 

heat treated for toughness 

clean, fully formed Class threads 

high dimensional accuracy 
result, machinery subjected shocks, 
stresses high speeds, find Mac-it Screws 


Mac-it Screw Division 


STRONG, CARLISLE HAMMOND 
1392 West 3rd Street, Cleveland 13, Ohio 


Buy Mac-it Screws from your distributor: 


Socket Head Cap Screws Flat Head Socket Cap Screws Button Head Socket 
Cap Screws Socket Head Shoulder Screws Hollow Set Screws Hollow 
Lock Screws Hex Socket Keys Square Head Set Screws Hex Head Cap 


Screws Tool Post Screws Square Head Collar Cap Screws Specials 
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Actual overall 
length horizontal 
models: 


STROKE” 
MIDGET 


CYLINDER 


RAD EMARK 


Now—put pressure where it’s wanted instantly and 
cheaply, with powerful new midget air cylinders 
bore, single-acting, spring return—horizontal and 
vertical). Stroke adjustable. Cut costs—use singly 
groups move, hold, press eject small work 
pieces; close and open large jigs, forms, 
replace human fingers and mechanical 


countless routine jobs. 
MEAD 


Catalog Free! 
Write for new fact-and-picture- 
packed Air Power Catalog —or 
CHICAGO 41, ILLINOIS 


ask your nearest Mead Man! 
PATHFINDER AIR POWER AUTOMATION 


SMALL, QUIET, CONSTANT 


mhp thru 1/3 (2-pole); thru 1/8 (4- 
pole); thru 1/20 (6-pole)* 


dia.: 1/20 thru 1/4 (2- and 4-pole); thru 1/8 
(6-pole)* 


SMALL, LIGHT: enhances your product designs. 
SAVE: space, weight, freight. 
DEPENDABLE: long life—minimum service costs. 


*3-phase ratings also available. 


FREE BULLETIN! Write for descriptive bul- 
letins Section 633-4, Schenectady, 


GENERAL ELECTRIC 
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Catalogs and Bulletins continued 


ratios With dimensional drawings and 
specs for each. Crichton Co., 520 Vine 
St., Johnstown, Penna 


Circle 65, inside back cover 


COMMERCIALLY PURE 
Brochure, Describes properties 
and corrosion-resistance pure 
Fabrication techniques outlined. Mal- 
lory-Sharon Metals Corp., Niles, Ohio 


Circle 66, inside back cover 


UNIVERSAL JOINT—Bulletin, 
Descriptions standard and custom-built 
joints, split block and solid block 
sizes ranging from in. Specs are 
tabulated. Borgeson Mfg. Co., Inc., 
Monroe St., Conn 


Circle 67, inside back cover 


Catalog 
MC-156A, pp. Nine different types 


controls are described. Temperature and 
current ratings are given for all models 


Fenwal, Inc., Pleasant St., Ashland, Mass 


Circle 68, inside back cover 


INDUSTRIAL RETAINING RINGS— 
Catalog, pp. Engineering specs 
entire line are supplemented dimen 
sional drawings. Industrial Retaining Ring 
Co., Dept. PB-31, Cordier St., Irving 
ton 11, 


Circle 69, inside back cover 


CONTROL DEVICES—Catalog GEC 


1260C, pp. Covers line control 
devices with descriptions, features, wiring 
diagrams, dimensions, application data and 


prices. Indexed. General Electric Co., 
Schenectady 


Circle 70, inside back cover 


ROLLER CHAIN AND SPROCKETS 

Catalog ARC-55A, pp. Construction 
details, specs, selection and design data, 
roller chain and 
sprockets. Includes list prices. Atlas Chain 


Mfg. Co., West Pittston, Penna. 


Circle 71, inside back cover 


this issue are now ready for dis- 
tribution, and single copies can 
obtained readers U.S. and Canada 
charge long the supply 
lasts. Use one the Reader Service 
request your copies of: 


Sandwich-Panel Facing Materials 
Circe No. E22 


Fan Selection 
Circle No. E21 
For free reprints from earlier issues 


see complete listing on page 155 in 
this 
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Rubatex Gaskets meet 


special Kelvinator 
requirements 


Rubatex closed cellular structure gives Kelvina- 


tor engineers just what they 


non-moisture absorbing material one 
that has sufficient resiliency permit firm, quiet 
door closure plus gasket that can depended 


upon for tight effective seal against loss cold and 


entry warm, humid air.” 


addition these important features, Kelvina- 
tor engineers also use Rubatex because con- 
venient work with and easy apply the assembly 


process. 


Used freezer door gasketing line 
continued Kelvinator line 


The principal applica- 
tion RUBATEX 
Kelvinator’s combination 
refrigerator-freezer isa 
continuous gasket com- 
pletely surrounding the 


Rubatex Division, Dept. 


2 a 
£ Just fill out and mail for free somple 


freezer opening, on top, i ue ¥v and more information about Rubatex | 
bottom and both sides. Closed Cellular Rubber Gasketing 

Rubatex stock (No. 
G-251-C) 
give fresh look and 
blend beautifully with the 
metal door. 
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COST Door Anchor CUT 
door frames masonry con- 
struction. 


absorbs shock. 
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Design 


Widen your creative horizons with versatile 
Wire/Strip design and Wire/Strip 
has much offer strength, adaptability, 


resiliency, lightness, durability, and the deco- 
rative nature wire increases the salability 
products. 


Cut costs Improve products 
with remarkable Wire and Strip 


High speeds 10,000 
RPM either shaft 

fit into your product 

Permanently lubricated 

Lever, worm gear, spur 
gear, push rod, thumb screw 
miter gear adjustment 


Get variable speeds from 1-5 
increase through 1-1, 5-1 
decrease! Just move the 
control desired speed 
ratios (calibrated top) 
and the miniature variable 
instantly produces the 
speeds you need your 
product! 

Write for Bulletin No. 


MOTOR MOUNT for Air Conditioner—COST CUT 
50%. Original deep-drawn motor mount was costly 
and noisy. Titchener Wire design cut weight, reduced 
noise and cut time and material costs. 


for that perfect seal! 


Carefully considered gasket 
applications demand the right 
gasket Look Vellumoid 
for both engineering assist- 


Titchener redesign 
lighter, stronger and the 
resilience 


Learn how you can cut costs and improve your 


product with Wire/Strip assemblies. Send 
drawing, photograph sample your 
product; better yet, visit our plant 


there's obligation. 
Write for FREE 
Wire/Strip book(s) today! 


“How Wire Construction Reduces 


“Use Wire Construction 
Product 


Please Titchener Field 
Engineer call 


Dept. 3910, Clinton St., Binghamton, 
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ance and wide range proven 
materials. 


The Vellumoid Company offers 


you years accumulated 
know-how solving gasket 
problems. Our Sales Engineer 
glad work with your engi- 
neering groups. 

furnish samples for test- 
ing your applications. 


THE VELLUMOID COMPANY 


Worcester, Massachusetts 
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VARIABLE SPEED DRIVES 
Adaptable 
avuM! 
[ 


DESIGN ABSTRACTS 


Operational Integrity 
Aircraft Systems 


Complexity 
equipment has increased 
that new approaches their design 
and revised engineering procedures 
are required. How the 
effect failure, methods predeter 
mining reliability are used design 
described, together with organizational 
considerations report systems. 
Abstracted from “The Quest for Operational 
deS. Coutinho, Grumman Aircraft Engineering, 


Inc., ASME paper 58-AV-3, 29 W. 39th Stu. 
New York 18. 


Hydraulic Systems 
Elevated Temperatures 


“Mechanical Factors the Design 
Hydraulic Equipment for Elevated 
Lazar; Vickers, Inc., paper 
58-AV-11) appraises available materials 
for 400 900-F operating-tempera- 
ture range and describes some service 
experiences. Creep strains, dynamic 
and alternating stresses and wear are 


among the three factors 


sidered. Hot-worked die steels have 
been successfully applied 


stressed parts and wear parts. For even 
more severe applications high-speed 
steels are suggested, 
sive conditions prevail, 


and where corro- 
Martine-Fitic 
stainless 
cast irons usually give structural 
stability about 800 
alloys exhibit increased 
but forthcoming materials may 
able overcome this. 

“Monitoring Hydraulic Fluids 
During High Test,” 
Leslie, Vickers, Inc., (ASME 
paper 58-AV-8) emphasizes the im- 
portance regular check-up system 
changes occurring 400 550 
Methods testing viscosity, flash 
point, suspending solids, acid number 
and other properties are discussed. 
Service effects many the syn 
thetic hydraulic fluids are described; 
how they influence equipment opera- 
tion evaluated. 

“Designing and Testing for High 
Moncher and Taylor; Vickers, 
Inc. (ASME paper 58-AV-6) describes 
test procedures and facilities for evalu- 
ating qualifying hydraulic systems for 


Nonferrous 


Product April 28, 


use temperatures 


con- 


1958 


bove 400 Such 
testing complicated, difficult con 
least date 


breakthroughs 


are minimizing 


How Heat Treatment 


Affects Corrosion Resist- 
ance Stainless 


The lower-cost stainless chromium 
steels combine resistance corrosion 
with high strength. Although less cor- 
than the 


resistant austenitic 
stainless steels, are adequate for 
like 


alkalis and organic acids. But optimum 


rosion 


corrosive media 
corrosion resistance depends 
treatment Several 
pointers are given for best properties 


and composition. 


from these steels. 
Avoid carbide formation. 


tie free imparts 
passivity. 


Carbides 


Raise solution temperature dis- 
solve complex 
These dissolve more slowly than the 
ordinary 

not overheat. While corrosion 
resistance not lowered overheat 
ing, this coarsens grains and lowers 
toughness 

Avoid tempering range from 870 

1125 

Keep free chromium above 
Percent chromium minus 
content should 
11%. However, free chromium much 
above 14%, while 


corrosion resistance, 


carbon least 

gives still more 
lowers maximum 
hardness and consequently strength. 


Abstracted from “Influence of Heat Treatment 
Corrosion Resistance Stainless Chrome 
Steels,” by Dr. Ing. R. Pospisil, Czechoslovak 
Heavy Industry, Vol 10, ‘57, 13, Prague 


Czechoslovakia. 


What Happened 
Show 


tended 
the comment panel members, ques 
from the floor and 


visited every 


every technical session, noting 


tions discussion; 
exhibit looking for 
materials and com 
and services. report, written 
the Show clos last 


week, ided this issue starting 


page 


esign new 


ponents, methods 


inch 
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GIBSON CONTACTS 


Have GOOD CONDUCTIVITY 
Are NON-WELDING 

Are SELF-CLEANING 

LESS MAINTENANCE 


Diesel 
Locomotive 


Starting 


Contactor 


Westinghouse special engine starting 
contactor for diesel electric locomotive 
Westinghouse electrical controls for diesel 
locomotives require electrical contacts capab 
handling heavy currents without 
addition contacts must have high electrical 
conductivity and great mechanical strength. 
Copper-graphite Gibsiloy UC-7 contacts, 
recently introduced for this service, are found 
Westinghouse engineers meet the needs 
this contactor. Graphite reduces welding 
tendencies the contacts and imparts 
cleaning properties. This reduces normal 
Maintenance costs the contactor. 

The copper-graphite Gibson material less 
expensive than silver-graphite, has good 
mechanical wearing and maintains 
good electrical and thermal conductivity. For 
these reasons Gibsiloy UC-7 has performed 
exceptionally well this Westinghouse loco- 
motive contactor. 

For complete information all Gibsiloy 
contacts made silver, copper, nickel, tung- 
sten, palladium and other materials, write 
Gibson. The same experience design and 
manufacture Gibsiloy UC-7 approved 
Westinghouse for locomotive controls avail- 
able solve your electrical contact problems. 


ise 
ing contactor for diesel 


locomotive 


= 
See our catalog Swee 


File 
Product Design 
\\ or write for Gibson a / 


Catalog 


BOX 634, DELMONT, PA 


GIBSILOYS 
electric 
LECTRICAL CONTACTS 


DURAMETALLIC PACKINGS 
MEAN LONGER SERVICE, 
LESS SHAFTS 
AND 


DURAMETALLIC 


WRITE TODAY for File covering 


variety types and styles Dura- 


metallic and Dura Plastic Packings. 


KALAMAZOO 


— 


WHY ALUMINUM DIE 


The magazine for holding Records Juke Box must 
lightweight, rigid, and with exceptional amount 
small cast slots. 


DIE CASTING COMPANY 
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NEW 
BOOKS 


Thermal Properties 
Plastic Laminates, Cores, 
Sandwich Panels 


Southern 
WADC Technical 
Paperbound, pp. $2. 

This report describes measurement 
group plastic laminates, cores, and 
sandwich panels. Thermal conduc 
tivity, specific heat, and thermal 
pansion were determined for four 
glass-fabric laminates with the same 
reinforcing fabric but with different 
resins, four foamed plastic cores, one 
foam sandwich panel, and one honey- 
comb panel. 


Properties and Testing 
Plastic Materials 


Lever and Ruys, National 
College Rubber Technology, Eng- 
Published Chemical Publish- 
ing Co., 212 Fifth New York. 
197 pp. $4.75 

This book summarizes basic prop- 
erties plastic materials, well 
the many tests that have been devised 
for them. attempt made 
evaluate the various methods, nor 
present any useful amount data 
from them. However, reference 
work this volume invaluable because 
its extended bibliography, which 
closely integrated with the text. you 
want know where for more 
information, you want find 
out what some unfamiliar test is— 
this handy book own. 


: 


Engineering Materials 
Handbook 


Published McGraw-Hill Publishing 
Co., Inc., 330 42nd St., New 
York 36. 64x94, 1936 pp. 648 illustra- 
$21.50. 

separate sections, carefully 
up-to-date handbook covers metals, 
organic and inorganic materials, and 
causes and prevention failure 


(Continued page 149) 
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Drawing based on photo shows Model R-320 
ANGLgears used on Goodyear missile-handling 
equipment. Compact, high-capacity ANGLgears 
solved problem of 90° drive in restricted space 


designing 
equipment, Aircraft 
Corp. required several 90° power 
takeoffs for the Nose and Booster 
handling pack. Combing the field 
Goodyear engineers determined 
that ANGLgear was best capable 
performing the necessary func- 


Goodyear 


tions and meeting space and weight 
requirements. 


Perhaps you have similar design 
problem involving right-angle pow- 
space. so, ANGLgear offers you 
high capacity, 
light weight, plus the flexibility 
4-way mounting. 


compactness and 


Furthermore, 
completely enclosed, 
permanently lubricated; 
virtually maintenance. 


requires 


are available from 
3-way shafting, and 1:1 
2:1 gearing. See 
our literature 
Sweet’s Product 
Design File con- 
tact your local dis- 
tributor. 


AIRBORNE ACCESSORIES 


CORPORATION 
HILLSIDE NEW JERSEY 


) oO} o 9 os 
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New Books 
materials. Emphasis fabricated 
forms materials, their physical and 
mechanical adaptations, 
advantages, limitations, competition 
with each other, 
igainst deterioration. 

comprehensive and authorita- 
tive handbook welcome addition 
the engineer’s reference shelf. 
will help solve the unusual well 
the routine problem material selec- 
tion. Special sections deal with radia- 
tion effects materials, the new 
metals, liquid metals, and 
sources information engineering 
materials. 


properties, 


exotic 


However, the more common 
terials are not neglected for the 
unusual, The handbook devotes com- 
plete attention brick, clay, refrac- 
tories, silicas, glasses, stone, concrete, 
and expanded minerals. Covered are 
such organics tars, pitches, asphalts, 
varnishes, 


paints, lacquers, 


plastics all types. 


Fatigue Durability 
Carburized Steel 

Available from Technical and Engi- 
neering Book Information 
ASM, 7301 Euclid Ave., 
123 pp. 


Service, 
Cleveland 


discussion fatigue durability 
actually series lectures given 
before the ASM members the 
General Motors research staff. Load 
stress, residual stress, physical and 
metallurgical properties, 
condition are all factors determin- 
ing fatigue durability 


(Continued page 151) 


my vacation at Cape Cod.’ 


continued Protect the life line 
your electrical products 
with Nylon 
Strain Relief Bushings 


Anchor 
power supply cords 


ABSORBS TWIST 


Send for samples fit your wire, today 


HEYMAN 


MANUFACTURING COMPANY 
KENILWORTH NEW JERSEY 
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ANGLgear 

SAVE TIME... 
MONEY 


Goshen-developed silicone rubber compounds 
offer properties like resistance temperature 
sion set; resistance chemicals, oxidation, 
ozone, moisture, corrosion, shock, abrasion; 
freedom from stain, odor, tackiness and toxi- 
city; same shrinkage organic rubber, with 
resultant 


GORSIL compounds are now available for 
adaptation your next part problem that 
involves temperature. 


Goshen, Indiana 
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THAT FILL YOUR NEEDS 


MINIATURE CHECKS 


Mini-Valve Regular Size Valve 


Save weight and space with Mini-Valves. They have same 
rated flow regular size, but are only the size and 
weight. Good pressure drop characteristics. Temp. range 
65° plus 400°F. Operating pressure 5000 psi. One- 
piece stainless steel body, tube sizes 
O.D.) Meets exceeds requirements MIL-V- 
25675. Port threading MS33514 flareless. 


FREE-FLOW CHECKS 
Extremely 
drop, with wide open flow. 
Molded elastomer seal and 
spherical seat prevent 
leakage any pressure. 
aluminum alloy 
3000 psi, and stainless steel 4000 psi. Opens psi. 
Temp. range 200°F. Pipe, internal straight thread 
and flared tube connections standard; MS33514 flareless 
available. 


BALL CHECKS 
Ruggedly constructed for 
hydraulic service 500 


Brass, aluminum alloy, 
stainless steel. Pipe and flared tube connections. 


HY-PRESSURE 
CHECKS 


Built for continuous serv- 
ice high velocity sys- 

\ J tems at pressures up to 
5000 psi steel and stain- 
less steel, and 3000 psi 
aluminum alloy. Low pressure drop. Metal-to-metal seal. 
with pipe, internal straight thread and flared tube connec- 
tions. MS33514 flareless available. 


Distributors principal cities coast coast 


CHECK RELIEF ) GLOBE NEEDLE PLUG 


VALVES 

LATHE 

q 
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New Books 


continued 
steel After 
necessity for 
factors, the authors discuss results 
their own research that would 
use engineers who specify, design, 


parts. 


understanding 


produce, use components cat 
burized steel. 


Structural Sandwich 
Construction 


Special Technical Publication 
No. 201, Published ASTM, 1916 
Race St., Philadelphia 6x9, 103 pp. 
$2.75. 

The increased popularity 
tural sandwich construction largely 
result the recognized advantages 
high 
strength-weight ratio and good 
ness factor, well growing industry 


characteristics 


wich 


integrity 


industry 


different seg 


sandwich 


construction 


considerable and resources 


energy 
R&D improve performance and 
expand application. These efforts are 
reflected this 


pape rs on 


volume, which 


cludes high-temperature 


testing, selection non- 


aircraft 


evaluation 
specific fields such and 


architecture. 


Pipe Flanges and 
Flanged Fittings 
New York 18. pp. $3. 

standard pertains primarily 
flanged fittings. Included are: pressure 
ratings, sizes and methods designat- 
ing openings, marking, minimum 
quirements for materials, dimensions, 
tolerances, tests. 


Bibliography Adhesive 
Bonding Metals 
Compiled Engineering Societies 
18. ESL Bibliography 12. 

This selected list over 150 
annotated books and 
magazine articles published from 1947 


references 


(Continued page 153) 
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RIVETS 


can probably save you money... 
Even your present fasteners are free! 


Greater Design 
need for access both sides. 


High Clinching Action 
Exerts high 600 pounds 
squeeze between parts. 


4 


Wide Grip Range 
Same length Rivet holds 
tight through thick 


Vibration Proof 
Rivets cannot back out 
become loose. lock washers 
nuts required. 


Low Head Profile 
Where space is_ important, 
“POP” Rivets’ minimum head 
height the answer. 


When buying fasteners, you figure 
the installed costs? fastener 
considered alone may cost very little 
but very expensive the time 
it’s installed and becomes part 
finished product. 


Rivets afford greater flexibility 
product design. Often operations 

can eliminated, assembly costs 
reduced, and speed fastening increased. 


Many users find high strength 
Rivets the most efficient and 
economical fastener for their product. 
Investigate its use your application. 
Perhaps you too can enjoy the many 
advantages Rivets have 
offer. Write today. 


RIVET 


UNITED SHOE MACHINERY CORPORATION 
West Medway, Mass. 


Designer wants holes tight, pro- 
duction wants 
Rivets make both happy. 


Least Back-Up Space 
Strong, high grip Rivets 
need only enough back-up 
space provide room for set 
head. 


— 
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Less Critical Hole Diameter 


Proven Current Use 


the 
simplest, lowest-cost 
threaded fastener insert 


TAP-LOK Quality 


Auxiliary Engines 
(Govt. & Civilian) 


Automobiles 


Bombers and many other products 


Tap-Lok Inserts provide heavy-duty steel threads for 
threaded fasteners light metals, plastics and many 
other materials. They excel saving time and cost 
assembly, among all types bushings designed for 
this purpose. 


Tap-Lok Inserts are SELF-TAPPING and friction-locking 
single step. They increase thread strength 50% more. 
They require separate tapping operation, special hole 
preparation secondary staking. 


Tap-Lok Inserts are made two types—the Regular 
Series, with internal thread for general applications 
aluminum, magnesium and zinc die castings and 
castings; and the “H” Series, with in- 
ternal thread for use wrought and high strength 
aluminum and magnesium castings, aircraft appli- 
cations. 


accordance with 35914. 


SEND FOR 
FURTHER 
INFORMATION. 


1123 Hendricks Causeway, Ridgefield, New Jersey 
TWX: Cliffside 
CANADA: Metal and Wood Fastening Devices Co., Valois, Montreal 


Also manufacturers Groov-Pins for positive locking press fit. 


Nm 
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The Marsh Stainless Steel Needle Valve could 
have gone right being the finest its 


/ \ 9 
Marsh Marpak packing 


Marsh Needle Valve, was 
the factors that has en- 

abled stand and work right 
under pressures 10,000 psi. 


packing system—the miracle 
not impaired the most powerful 
solvents, acids, alkalies even 

Needle Valve permissible temperature decreases 

pressure increases.) 

MARSH INSTRUMENT CO. Soles Affiliote of Jos. P. Morsh Corp., Dept. 39, Skokie, Ill. 
Marsh Instrument and Valve Co. (Canada) Ltd., 8407 103rd St., Edmonton, Alberta 


Net result: The guaranteed appli- 
Marsh Marpak Teflon Packing 
Houston Branch Plant; 1121 Rothwell St., Sect. 15, Houston, Texas 


cation-range (up to 10,000 psi) is 
stainless steel standard Marsh 416 


now effective any temperature 

Now with Steel Needle Throttling 
Valves. Ask for facts. 


Flexible Couplings 

Universal 
Collars 

Pillow 


@ COLOR CODED COVER MATCHES INSIDE COLORED SECTIONS 
@ SELECTION TABLES PRECEDE EACH PRODUCT LISTING 

@ A WEALTH OF ENGINEERING DATA ON EACH PAGE 

@ FEATURES HP RATINGS FOR ALL COMPONENTS AT VARIOUS SPEEDS 


Get ond Catalog 100 TODAY from your nearest Bond Distributor or write direct to 


CHARLES COMPANY 


The House with the = na Wheel in the Window 
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har 

Fighter — Jet Engines 4 ; 

CORPORATION 


New Books continued 
1957 covering all aspects ad- 
hesive metal-to-metal bonding, includ- 
ing references theory, technology, 
properties and methods applica- 
tion. References deal with applica- 
tions aircraft tools, machine parts, 
electrical apparatus and wiring, 
tons, metal window frames, furniture 
and vehicles. 


Standards—Key 
Progress and Profits 


Proceedings the National 
American Standards Assn., 45th 
St., New York 17. 84x11; 160 pp. $4. 

Forty-four authorities from govern- 
ment, science and industry interpret 
the role that standards play our 
economy. How standards have been 
applied railroads, electronics, oil, 
insurance, construction, technical pub 
lishing, motion pictures, airlines, steel 
and metalworking described. 


High-speed Photography 


Published Society Motion Pic 
ture and Television Engineers, 
42nd St., New York 36. 6x9, 200 
$3.50. 

Articles are included photography 
and equipment for guided-missile 
search, light sources, electronic timing 
devices, special films, and methods 
for analysis for high-speed data. 
color system for high-speed photog 
raphy illustrated color. The vol- 
ume ends with 8-pp cumulative 
index the contents all six books 
the series. 


home work! Looks like another rest- 
ful weekend gets kicked in the head!’ 
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CRYSTAL-CASE SIZE! PERMANENT MAGNET DESIGN. 
SHOCK: 100g. VIBRATION: 30g 2000cps. CONTACT OPENINGS. 


NON-LATCHING micro-miniature relay sets new standards 


ard dimensions and circuitry and may used replace ordinary crystal- 
case relays. permanent magnet the structure provides twice the 
contact pressure found relays comparable size. 

LATCHING TYPE—Unique magnetic latch assures exceptional con- 
tact pressure. watt, ms. pulse either coil transfers contacts. Trans- 
fer time only 0.5 ms. Has the same exceptional shock and vibration 
characteristics the SC. 


Operate Time: 3 MS. max. with 550 ohm 
DC). 
Transfer Time: 0.5 max. 
Terminals: (1) Plug-in for 
printed circuit board. 
(2) Hook end solder for one #20 AWG wire. 
Enclosure: Hermetically sealed. 
CONTACTS: Arrangement: Form 


amp @ 115.V. AC, resistive. 
Pressure: SC—13 grams min.; 
SL—16 grams min. 

COIL: Power: Approx. 1.0 watt Nominal 
Voltage. 
Resistance: SL—40 to 1400 ohms; 

$C—35 to 1250 ohms. 

Duty: Continuous. 


MOUNTINGS: Bracket, stud and plug-in. 


GENERAL: Insulation Resistance: 10,000 
megohms, min. 
Breakdown Voltage: RMS. 
Shock: 100g. 
Vibration: 30g 2000 0.195” 
excursions from 10-55 cps. 
Temperature Range: -65°C. 
Weight: 17.5 grams (5/8 


P&B Standard Relays are available at your local electronic, electrical and refrigeration distributors 


Potter 


PRINCETON, INDIANA - SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY COMPANY 
Manvfacturing Divisions also in Franklin, Ky. and Laconia, N. H. 
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PROGRESS 

—in design, performance, reliability. Yet the conforms stand- 

MILLAR 


ONE 
Wrench can 
used 


mechanically impossible 
use any Torque Wrench 
with adapters extensions 
(with accuracy) unless that 
Torque Wrench has positive, 
built-in, fixed load position. 


This essential factor ac- 
curacy, misunderstood 
ignored the design and 
manufacture some tor- 
que tools, can complete- 

defeat their purpose. 


MINIATURE 
ELECTRO-MAGNETIC 
CLUTCHES and BRAKES for 


with formulae tables and explana- 
tions for correct use of adapters 


246 SENECA ST. BUFFALO 


with the lasting color beauty 
and textured finish 


Masland Duran Clad 
VINYL LAMINATED METAL 
Unlimited design opportunities are opened 


this versatile, semi-rigid vinyl surfacing. Combining 
practical engineering with high-fashion beauty, 


provides “built-in” finish that remains unim- 


paired throughout processing operations. Even 


THE MASLAND DURALEATHER CO., Dept. 


shearing, crimping, punching drilling 
Amber and Willard Sts., Philadelphia 34, Pa. 


clean colors. For real competitive advantages put 


Masland Duran Clad your product design plans. 


COMPANY 
Industrial Products Division 


THE MASLAND DURALEATHER 
Dept. PE, Amber and Willard Sts., Philadelphia 34, Pa. 
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# 
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Current 
Reprints 


Selected articles recent issues 
have been reprinted 
form for filing. long the supply 
lasts, readers and Canada can 
secure one copy any these re- 
prints without charge, using one 
the Reader Service Cards bound 
inside the back cover. Note that the 
card must used within days 
publication date. more than one 
copy need, see price list end 
this listing. 

While the supply single 
copies the following reprints are 
obtainable using the Reader 
ice 


Sandwich-Panel Facing Materials 


Apr. 28, 80. Second 
articles gives data for selecting the skin 
material Circle No. 


Fan Selection 
charts, tables and sample problems 


Circle No. 


Silicone Rubber Parts 
and material selection for 


Pressure Drops Air Valves 

estimates pressure losses 
system, component com 
ponent. Charts give K-factors for actual 
valves and fittings. Apr. 14, ‘58, p. 74 
Circle No. E 19 


p! 


Plastics for Abrasion Resistance 
mers and rigid plastics that resist abrasion 
best. Mar. 31, 105 

Circle No. E. 18 


Instrument Bearings for 300 and 
What happens ball bearings operated 
above 300 special materials and lubri 
cants that give better performance. Feb 


Textured Steel 
available; when, where and how 
to use it; two new processes. Mar. 17, 


58, Circle No. 


Which Adhesives for What 


How apply them and what metals; 


vith data tabulated for 
(Continued page 157) 
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Special channel rolled Connors’ West 
Virginia Works for Sparton 
new TRI-BELT Freight Car Loading System 


Special Sections for 
Special Requirements 


Exceptionally flexible production adaptability enabled 
West Virginia Works roll channel pictured here special re- 
quirements new Sparton TRI-BELT Loading System. 

you have new design engineering problem, will 
pay you investigate special sections. Rolled 
precise specifications, special sections have saved manufac- 
turers much 50% machining, production and other 
labor costs. 

Call Connors engineers for free engineering consultant 
service fifty years experience solving diverse problems 
industrial design yours for the asking. 


For technical bulletin giving complete information, write 


Department DB, Connors Steel Division, Box 2562 


Birmingham, Alabama. 


“Service and 


COMPANY, INC. 


CONNORS STEEL DIVISION 
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PUSH-BUTTON 
STATIONS 


600 Volts 
A-C 


The Euclid Electric Mfg. Co. (Madison, 
Ohio) has added complete new line 
Pendant Push-Button Stations for all appli- 
cations that necessitate NEMA Types 
enclosures meet weather-resistant, 
water-tight, dust-tight and JIC requirements. 
Designed for heavy-duty applications, these 
cam-operated Stations are rated 600 volts, 
a-c d-c. They are available from one 
five speed-points each direction for 
total eight circuits provide for practi- 
cally unlimited number different 
sequences operation. 


Sturdily constructed withstand hard usage 
and abuse, their small cross-section permits 
comfortable, non-fatiguing, one-hand oper- 
ation. The extruded aluminum case has cast- 
aluminum side-plates that can removed 
easily for inspection the silver-to-silver 
contacts without disturbing any wiring. The 
threaded conduit fitting integral part 
the top end-cap which also has welded 
double-suspension cable hanger. 


Extra features include heavy-duty, control- 
circuit toggle disconnects, pilot lights, selec- 
tor switches, and maintained-type contacts. 
ASK FOR BULLETIN 2016 
Also Available Explosion-Proof Types. 


THe EUCLID ELECTING 


EUCLID 


AND MFG CO. mADGON. O 
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THIS YOUR PROBLEM 


you need effective, highly readable, 
smartly illustrated company literature 
(booklets, pamphlets, manuals) dis- 
play your products, inform the public 
your operations, attract key personnel 
your plant, train employees, and perform 
any the other communicative functions 


THIS YOUR ANSWER 


The McGraw-Hill TECHNICAL WRITING 
SERVICE has staff more than 150 
highly-trained writers, editors, and illus- 
tration specialists whose job create 
technical and general literature for in- 


dustry. write, illustrate, design, and 
print Equipment Manvals, Product Bul- 


letins, Handbooks, Company Histories, 
Reports, and other specialized 
material. Save money and time. Let our 
staff your staff for Technical and 
Business publications. 
This service available through agencies. 
Write Phone 
TECHNICAL WRITING SERVICE 
McGraw-Hill Book Co., Inc. 


LOngacre 4-3000 


SEARCHLIGHT 
SECTION 


USED TEST EQUIPMENT 


Hydraulic Test Stands, Salt Spray Cabinets, Alti- 
tude Chambers, Vibration Tables, Torque, Impact, 
Tensile and Compression Testers, Gauges, Flow- 
meters, Vickers and Denison Pumps. 

Your Surplus Test Equipment WANTED 


A & J MACHY CORP. 
1267 Flushing Ave. Bkiyn, N. Y. Hy 7-0729 


ADDRESS BOX NO. REPLIES TO: Bow No. 
( 


isaified Adv. Div. of this publicaton 
Send to office nearest you 
NEW YORK 36; P. 0. BOX 12 
CHICAGO 11 0 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post 8 


POSITION WANTED 


Sales Engineer, 30, AAS degree, begin as 
Application-Service Engineer with heavy 
equipment manufacturer. PW-7737, Product 
Engineering. 


Investment 


Productive Advertising is an INVEST- 
MENT rather than an EXPENDITURE. 
“Searchlight’’ advertisers almost in- 
variably report prompt and satisfactory 
results. 

BE CONVINCED—send us your ad- 
vertisement TODAY. 


Address Classified Advertising Division 
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Current Reprints continued 


Ways Start Loads 
Large table analyzes relative performance 
each basic method, aid match- 


ing specific load condition. Mar. 


Which Way Make Cam 

recognized authority shares 
perience means tabulation cover- 
ing characteristics methods. Mar. 


Which Cantilever Beam Best 
Analysis discloses advantages tapered 
sections; equations for 
tion types compared with straight can 
tilever. Feb. 17, 


Circle 


Multi-rate Helical Springs 
variety methods that give 
creasing decreasing deflection rate. Jan 


QUANTITY PRICES 

For single shipments anv one title 
one address, orders 
remittance, quantity orders will 
supplied the following prices long 
the supply lasts: 


Quantity Price per Copy 
5 SU 25 
0.20 
50 0.15 
100 Write for quotation 


Shipments will made promptly 
from stock, and prices include ship 
ping charges. This service offered 
only request from 
Canada. Make checks 
PRODUCT ENGINEERING, and 
address orders Reader Service Dept., 
PRODUCT ENGINEERING, 330 
West 42nd St., New York 36, 


\ 
1 
notice how leanin ver 


board frays the front your trousers?” 
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refrigerators and freezers sealed 


with PRESSTITE 


stay drier and colder 


Where effective, permanent sealing factor, many 
types Permagums may perfectly adapted the need. They 
are used extensively, for example, wide range refrig- 
erator applications. 


Permagums offer unusual and outstanding characteristics: 


WRITE TODAY. Describe your sealing ap- 
plication and will gladly send samples, 
data and prices. 


Lomecune. 


available extruded beads tapes and bulk. 


range from soft pastes for gun knife application very stiff 
mastics. 


non-oxidizing, non-drying, non-hygroscopic. 
non-corrosive all metals. 

highly resistant water and moisture vapor. 
low odor level. 

non-staining, can painted immediately. 


unaffected temperatures ranging low —30°F. high 


excellent adhesion and cohesion. 


Bulk Permagum thumbed into 
irregulor freezer door. 


ENGINEERING PRODUCTS 


COMPANY 


Division AMERICAN-MARIETTA COMPANY 
3750 CHOUTEAU AVENUE, ST. LOUIS 10, MISSOURI 
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Accumulators 13 
Actuators 
Mechanical 141 
Aluminum Alloys 26-27, 72-73 
Bars 
Metal 136 
Bearings 
Ball 4th Cover, 11, 20, 117 
Miniature 70 
Needie ... 20, 118 
Roller 4th Cover, 11, 20, 118, 132 
Self-Lubricating 17 
Sleeve 136 
Bellows 116 
Bolts 131 
Boosters 13 
Brakes 
Electric 61, 106, 122, 140, 154 
Hydraulic & 
Mechanical & 
Pneumatic 8 
Brazing 
Alloys 123 
Bronze 2, 69 
Bushings 136 
Bushings, Strain Relief 149 
Cam Followers 118, 132 
Castings 69 
Clad Metals 31 
Clutches 
Electrical 61, 122, 140, 154 
Mechanical 122 
Connectors 
Hose €0 
Tube 60 
Contactors 67-68, 71 
Contacts & Contact Materials 147 
Controllers 156 
Controls 
Electrical 67 -68 
Electronic 67-68. 130 
Mechanical 62-63 
Copper & Copper Alloys 121 
Counters 142 
Couplings 
Electrical 61 
Hose 60 
Tube 60 
Cylinders 
Hydraulic 
Pneumatic 9, 13, 144 
Die Castings 148 
Discs, Clutch & Brake 122 
Drives 
Adjustable Speed 61 
Right-Angle 149 
Variable Speed 62-63, 146 
Dynamometers 61 
Engineering Services (see also Pro 
duction Services) 10 
Extrusions 
Nonmetallic . -. 138 
158 


ADVERTISED THIS ISSUE 


PRODUCTS 


After reading the advertisements classified below MORE 
DETAILED INFORMATION about these products can obtained 
using the READER SERVICE CARD 


F Porcelain. ..134-135 
Powdered Metal Parts 
Fabricated Plastics (see Plastics, 140 
Fabricated) Lie id : 120 
Fabricated Steel (see Sheet Fabri- 
cated, Structural Forms Shapes, acuum 
Weldments) 
Fastening Methods .14, 51, 56, 78 
138, 151 
Flexible Couplings 152 
Floats 67-68, 71, 153 
Forgings . 119 Reproduction Equipment 
Resins .... .49-50, 57, 74 
Revolving Joints (see ‘Joints, Swing 
& Swivel) 
Gaskets 145, 145 Rheostats Oa 
Gear Motors (see also Motor Re- Rivets 56, 151 
ducers) 58-59 Rods 
Gears 66, 126, 133, 152 Nonmetallic 
Rubber .16, 145 
Rubber Parts ; ‘ 16, 138, 150 
Hose & Tubing . 60 
Hydraulic Fluids 129 Scien 144 
Screw Thread Inserts 
Sealants aoe 
j Seals... 2nd Cover, 52, 142 
Servomechanism Components 
Joints Shapes, Roll Formed. 
Universal 137, ise Sheets 
Silicone Rubber 15, 150 
L Silver Alloys 
Specialty Fasteners (Pipe Hangers, 
Laminated Plastics (see Plastics, Special Cold Headed 
amin: 
129 Speed Reducers.66, 126, 152 
Springs 19, 54-55 
Sprockets . . 152 
Stampings 
M ste 22-23, 28-29 
oy . ee -23, 28- 
Moldinos Strip, Nonmetallic 
Plastics (see Plastic Parts) Structural Forms Shapes 155 
Powdered Metal (see Powdered Switches 128 
Metal Parts) 
Rubber (see Rubber Parts) 
Motor Reducers (see also Gear 
Motor Starters 67-68 
Motors, A-C 
Fractional 3rd Cover, 53 21, 30, 139 
9g otors 18 
Integral. 3rd Cover, 24-25, 53 Tools 154 
58-59, 115, Cloth 113 
.137, 144 Tracing Paper 113 
Integral . 24-25, 53, 58-59, 115, 125 . 
Valves 
Nickel Alloys Air 150, 152 
Nuts 56, 78, 103, 140 Hydraulic 150, 152 
Solenoid € 
Vibration Dampers 
Mechanical a 
P Vibration Mountings 4 
108, 126, 142, 148 
Pinions 
Plastic Parts 10, 141 w 
Plastics 49-50, 57, 74, 154 Welding 
Plastics Fabricated 161 Nuts. 138 
Plastics Laminated 161 Wire .. 54-55, 146 
Platinum Alloys 31 Wire Forming 146 
PIUGS -. 162 Wiring Devices coves 
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STAMPING DESIGN FACTS 


How strength can designed into 
component parts 


Only the stamping method produc- 
tion offers such unrestricted latitude 
material selection. With stampings, 
strength can designed right into 
product component part. can 
specified into the basic material and 
improved during the stamping process 

maintained. Strength stampings can, 
weight than possible any other 
metalworking process. 


All parts, pieces units are designed 
around their predetermined end use 
The end use pretty much dictates the 
material used making the com- 
ponent. Only stampings are the 
metal, finish and inherent character- 
istics the part completely controlled 
and established beforehand the de- 
sign demands. With stampings, there 
need sacrifice strength gain 
other desirable properties. And 
stampings, strength achieved and 
not just approximated. 


Durability another quality inherent 
every stamping. Because stampings 
are not fragile, they will not break 
crack even when thrown out line 
dented careless handling 

The resilience which characterizes 
stampings adds their versatility 
production, shipping, finishing and 
the manner their final assembly with 
other stampings, other component 
parts, form finished product. 
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Stampings Keep Clutches Rigid 


COMMERCIAL close-tolerance stamped housings—ten sizes 
inches diameter—maintain dimensional accuracy 


clutch and brake construction 


Because the side housings the Fawick 
Airflex Type clutches are stamped 
close tolerances, costly machin- 
ing required before assembling. 

unique clutch puts all the load 
torque bars which rest the 
stamped housings. The clutch design 
takes full advantage the inherent 
strength the positioned steel. 

The Fawick clutch assemblies are 
used wide range sizes for clutch 
and brake applications heavy-duty 
original equipment. COMMERCIAL has 
been supplying the stamped housings 
for the assemblies since 1944 when they 
first designed and built the original dies. 


Close tolerances pierced holes and slots 
insure perfect alignment mating parts 
final assembly. 


Gang piercing provides the required 
dimensional and location accuracy 
holes and slots without the cost 
multiple drilling. Slotted openings with 
integral tabs are formed without metal 
fracture. The sharp bottom radii and 
sidewalls require deep draw. 
Yet, close tolerances must also 
maintained these dimensions. 


Typical tolerances the Fawick 
stamped housings are +.005” 
notes shop drawings call for all holes 
equally spaced, within tolerances 
plus minus while parallel sur- 
faces are maintained. COMMERCIAL’S 
ability meet such stiff stamping 
requirements reflects its skill and ex- 
perience handling unusual metal 
forming problems. 


Fawick’s non-mechanical drum-type clutch 
requires the accuracy COMMERCIAL 
stamped housings when continuous pressure 
applied. 


These clutches use power 
shovels, locomotive cranes and other 
heavy-duty equipment, keep the load 
from slipping through friction. The 
housings stamped 
withstand the load and the heat gen- 
erated the friction involved, yet 
maintain the alignment and accurate 
dimensions which they are stamped 


you have design problem in- 
volving component parts, may 
able suggest practical and 
economical solution based our 
years experience forming 
metals. Send details your prob- 
lem Commercial Shearing 
Stamping Company, Dept. G-18 
Youngstown Ohio. 


Shearing and stamping 
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International Nickel Co., Inc 2 

Johnson Machine Co., Carlyle 122 


Barksdale Valves 6 
Behien Mfg. Co. . 143 
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Bond Co., Charlies 
Bruning Co., Inc., Charles... | 
Bunting Brass & Bronze Co. -» 136 
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Chicago Molded Products Corp. eee 10 
Chicago Rawhide Mfg. Co......2nd ‘Cover 
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Commercial Shearing & Stamping Co. 159 
Cone-Drive Gears Div., Michigan Tool 


Connors Steel Div., . H. K. Porter Co., 

ime. .. 155 
Cramer Controls Corp. TTT 18 
Crane Packing Co. ......cesessccees 124 
Curtis Universal Joint Co., Inc....... 137 
Cutler-Hammer, inc. .. 

Dow Chemical Co. .......... ‘ 12 
Dow Corning Corp. .. ..--101-102 
du Pont de Nemours & Co., (Inc.), 

E. |., Polychemicals Dept. ....... 49.50 
du Pont de Nemours & Co., (inc.), 

E. |., Textile Fibers Dept........ 
Durametallic Corp. ... . 148 
Durez Plastics Div., Hooker Electro- 

chemical Co. ........ 
Dynamatic Div., Eaton Mfg. ‘Co. - 61 


Elastic Stop Nut Corp. of America 103 
Elliott Co., Crocker-Wheeler Div. 24-25 
Euclid Electric & Mfg. Co 156 


Fairbanks, Morse & Co. 
Falk Corp. ..... erry 
Federal Die Casting 148 
Federated Metals Div., American 
& Refining Co........... 
60 


Foote Bros. Gear & Machine Corp... 133 


General Electric Co., Apparatus Dept. 


71, 144 

General Electric Co., Silicone Products 
General Industries Co. 
Goodrich & Co., B. F... ‘ 
Goshen Rubber Co., Inc............. 150 

Great Lakes eet Div. , National Steel 
Corp. 22-23 
Grip Nut Co. 140 
Groov-Pin Corp. 

Handy & Harman .......... 
Horsburgh & Scott Co., WWRsicessne 126 


160 


Kaiser Aluminum & Chemical Corp. 


26-27, 72-73 
Leiman Brothers, Inc........- .. 140 
Lepel High Laboratories, 
138 
LimiTorque Corp. 141 
Linear, Inc. .. ave 142 
Link-Belt Co. 
Lord Mfg. Co. 
Mac-it Screw Div., Strong, Carlisle 
Magtrol, Inc. ...... er 
Mallory & Co., Inc., P. R. — 
Marsh Instrument Co. ‘ 152 
Masland Duraleather Co., The 154 
Master Electric Co....... 3rd Cover 
Mead Specialities Co. .... 144 
Metals & Controls Corp., General 
Plate Div. 31 
& Controls Spencer 
Thermostat Div. ...... 
Metron Instrument Co. ........ 146 
Michigan Tool Co., Cone-Drive Gears 
66 
Micro ‘Switch Div., Minneapolis- 
Honeywell Regulator Co. . 128 
Miller Fluid Power Div., Flick- Reedy 
13 


National Seal Div., Federal-Mogul- 


Bower Bearings, Inc. .. 52 
National Vulcanized Fibre Ce.... 161 
Nicholson & Co., W. H. 7 127 


Ohio Nut & Bolt Co. . 138 
Philadelphia Gear Works, Inc....... 141 
Porcelain Enamel Institute... .134-135 

Porter Co., Inc., H. K., Connors Steel 
Potter & Brumfield, Inc. ............ 153 
Presstite Keystone Engrg. Pdts. Co., 
Div., American Marietta Co. ...... 157 
Production Instruments Div., General 
Co. ........ 142 
Reed Instrument Bearing Co.. sag OO 
Reeves Div., Reliance Electric & 
Republic Mig. Co. 150 
Republic Steel 28-29 


Robertshaw Thermostat Div., Robert- 
shaw-Fulton Controls Co.......... 


Ross Operating Valve Co........ HOF 

Rubatex Div., Great American in- 

Ruthman Machinery Co............. 120 
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Servo-Speed Div., Electro Devices, 
Shell Oil Co. re 
Simplatro!l Products Corp. 140 
Smith Bearing Co., Inc. : 132 
Smith Corp., A. o., Electric Motor 
Stalwart Rubber Co. ; 138 
Stephens-Adamson Mfg. Co., Seal- 
master Bearings Div. .. 
Sturtevant Co., P. A. 


Timken Detroit Brake Div., Rockwell 
Spring & Co. 


Timken Roller Bearing Co.. ey 4th Cover 
Tinnerman Products, Inc. 
Titchener & Co., E. H..... Tra 
Tomkins-Johnson Co. 9 
Townsend Co. ws 131 
United-Carr Fastener Corp...... cx 
United Shoe Machinery Corp... er 
U. S. Electrical Motors, Inc.. 115 
U. S. Rubber Co., Mechanical ‘Goods 
DW. 108 
Vellumoid Co. ....... 
Vulcan Electric Co. : 
Worthington Corp. .... 
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Atlanta 3... M. H. Miller, 1301 Rhodes- 
Haverty Bldg., Jackson 3-6951 


Boston 16 . . . M. A. Williamson, Jr., 350 
Park Square Bldg., Hubbard 2-7160 

Chicago 11 . . . Mid-Western Adv. Sales 
Manager, A. F. Meanor; R. W. Bruley, 
L. Anderson, 520 N. Michigan Ave., Mo- 
hawk 4-5800 


Cleveland 13 . A. F. Tischer, 1164 


Illuminating Bldg., 55 Public Square, Su- 
perior 1-7000 

Dallas 1 . . . E. E. Schirmer, 901 Vaughn 
Bldg., 1712 Commerce St., Riverside 7-5117 


Denver 2 . . . John W. Patten, 1740 Broad- 
way, Mile High Center, Alpine 5-2981 

Detroit 26. . . P. B. Robinson, 856 Penob- 
scot Bldg., Woodward 2-1793 

los Angeles 17 .. . H. L. Keeler, 1125 West 
Sixth St., Madison 6-9351 


New York 36... B. K. Adams, J. C. Taney, 
R. G. Wallace, 500 Fifth Ave., Oxford 5.5959 


Philadelphia 3 . . . D. G. Jones, K. 8. Wil- 
ladson, 6 Penn Center Plaza, Locust 8-4330 

Pittsburgh 22 .. . C. F. Leveroni, 1111 Oliver 
Bldg., Atlantic 1-4705 


St. Lovis 8 . . . R. W. Bruley, 3615 Olive 
St., Continental Bidg., Jefferson 5-4867 


San Francisco 4. . . W. C. Woolston, 68 Post 
St., Douglas 2-4600 


CLASSIFIED ADVERTISING 
F. J. Eberle, Business Mgr 
EMPLOYMENT OPPORTUNITIES... 156 


Designers who look Nylon look first 


For fabricated for extruded 
strip, rod, tubing special shapes— 
find National dependable 
primary source Nylon. Costly 
molds and time delays may favor 
the delivery usable parts 
National Nylon 
your production 


fabricated from 
and timed 


needs. 


many cases, fabricated parts 
from standard special extruded 
shapes give you more design freedom 
greater unit cost. Buying from 
the source makes this possible. Be- 
fore you molded design, 
talk with your National Sales Rep- 
resentative. 

Check him, also, for your other 


basic materials 

Laminated Plastic, Vulcanized Fibre, 
PHENOLITE Many 
grades from the more than 100 avail- 


Copper-clad. 


able—including Nylon rod—are “‘in 
for immediate shipment. For 
Nylon sizes, grades and properties, 
write Dept. H-4 for our Technical 
Data Folder. 


DELAWARE 


Canada: NATIONAL FIBRE CO. CANADA, LTD., Ont. 
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SCENE 


great new 


environmental 


CANNON PLUGS 


The DPSM 
first environmental magnesium connector 


Sealed for high altitude and pressure light! 


First completely environmental rack-panel connector 
First rack-panel connector that can used cable connector 


Four different sizes Many insert arrangements Polarized—4 alternate 
positions Floating mounts Moisture proof 
Available with—Hermetic sealing Co-axial contacts Thermo- 
couple contacts Crimped contacts Air lines 


Can back-mounted bench fabrication harness 
assembly. 


Write today for catalog DPSM-1 


CT-E 
Designed for commercial jet airliners 


moisture trap Moisture proof Easy assem- 
ble Vibration proof 


Series CT-E Connectors meet strict space and 
weight requirements...are immediately avail- 
able all insert patterns. Meet MIL-C-5015. 


Write today for catalog MS-E-3 


The excellent performance each 
these new plugs has been amply proved 
actual use. You can depend them 
for the optimum efficiency and reliabil- 
ity characteristic all plugs the 
complete Cannon line. 


Please refer Dept. 106 


CANNON ELECTRIC COMPANY 
3208 Humboldt St., Los Angeles 31, Calif. 


Where Reliability for Your Product 
is Our Constant Goal. 


Factories in Los Angeles; Salem, Mass.; Toronto; 
London; Melbourne; Paris; Tokyo. Representatives 
and distributors in all principal cities. Please see 
your Telephone Yellow Book. 
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Valuable Data! 


reprints editorial features 
data about products advert 


more information about materials 
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opies new catalogs and bulletin 
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All Enclosures—Most Types—Integrated Drives. 


You get great big plus value with Master motor 

q 


fractional and integral H.P. And that 


that every one them engineered meet 


your drive requirements exactly—to combine, 
desired, one tidy, efficient package 


with other Master components. 


ae 


for any drive complex 


glance the data below will 


show you that Master your best bet. 


Ne 


. « 


Let tell you more. 


Motor Ratings ........'3 to 400 H.P. All phases, voltages, and Speeds Single-speed, mul peed, and vari- 
frequencies able speed 
Motor Types ............Squirrel cage, slip ring, synchronous, Installation ... ..Horizontal or vertical, with or without 
repulsion-start induction, capaci- flanges and other features 
tor, direct current. ower Drive 
Features ...... Electric brakes (2 types}—5 types of 
I I 
Construction ............Open, enclosed. fan-cooled, explosion- — iction up to, 432 to 1 ratio 
proof, special purpose. Mechanical and electronic vari- 
able speed units— fluid drives— every 


type of mounting. 
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How THE AMERICAN TOOL WORKS CO. 
mounts column 32-speed Hole 
Wizard Radial Timken bearings 
increase rigidity 50%. Spindle and 
transmission use more Timken 
bearings. 


— 


This radial drill has 50% more rigidity 
with column mounted Timken bearings 


resist stresses and cut arm de- 

flection half, the column unit 
this 32-speed Hole Wizard Radial 
mounted two tapered 
roller bearings. With large, pre- 
loaded Timken bearing top and 
bottom, The American Tool Works 
Company gives the column and sleeve 
the rigidity single piece. This 
results greater accuracy and longer 
cutting tool life, permits higher speeds 
and coarser feeds. 


HOW COLUMN IS HELD RIGID. Timken 
bearings keep the column unit 
positive alignment. Their tapered de- 
sign lets them take both thrust and 
radial loads any combination. And 


full line contact between rollers and 
races gives Timken bearings load- 
carrying Capacity spare. 


HEAVY SHOCKS ABSORBED. Rollers and 
races Timken bearings are 
case-carburized give them hard, 
wear-resistant surfaces over tough, 
shock-resistant cores. They reduce 
maintenance. 


FRICTION VIRTUALLY ELIMINATED, Timken 
bearings run smoother, last longer, 
because they’re geometrically de- 
signed for true rolling motion—and 
precision-made live their 
design. even make our own elec- 
tric furnace, fine alloy steel—the only 
American bearing maker who does. 


whether you buy build ma- 
chines, pays specify bearings trade- 
marked The Timken 
Roller Bearing Company, Canton 
Ohio. Canadian plant: St. Thomas, 
Ontario. Cable address: 


Lhis symbol on a product means 


its bearmegs are the best. 
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BQUIPPED 
TAPERED ROLLER BEARINGS ROLL THE LOAD 


